LOK JAGRUTI UNIVERSITY (LJU)
INSTITUTE OF ENGINEERING & TECHNOLOGY

Department of Artificial Intelligence and Data Science (705)

Bachelor of Engineering (B.E.) — Semester — |

Course Code: 017052192 Teaching Scheme
Course Name: IOT Workshop - Laboratory Le(clfl)"e TUE[_(I)_; al Prag)'cal Credit
Category of Course: Engineering Science Course (ESC) 0 0 4 )

Prerequisite Course:

Sr No. Practical Title Link to Theory Syllabus

1 Understating PROTEUS, ARDUINO (Nano/ Uno/ Mega), NODEMCU/ESP32 --
IR & Ultrasonic Sensor Interfacing with ARDUINO /NODEMCU/ESP32 & Simulation with 3
PROTEUS

3 PIR Sensor Interfacing with ARDUINO /NODEMCU/ESP32 & Simulation with PROTEUS --

4 Gas Sensor & Flame sensor Interfacing with ARDUINO /NODEMCU/ESP32 & Simulation B
with PROTEUS

5 LM35 Interface Interfacing with ARDUINO /NODEMCU/ESP32 & Simulation with PROTEUS --

6 Moisture Sensor & DHT11/22 Interfacing with ARDUINO /NODEMCU/ESP32 & Simulation B
with PROTEUS

7 2-Channel Relay Interfacing with ARDUINO /NODEMCU/ESP32 & Simulation with B
PROTEUS

8 Display (16x 2/ 16x x4 LCD) Interfacing with ARDUINO /NODEMCU/ESP32 & Simulation B
with PROTEUS

9 Working on soldering with GPP -

10 MINI PROJECT -

Major Components/ Equipment

Sr. No.

Component/Equipment

Specification

1

PROTEUS Software

Controller board: ARDUINO (Nano/ Uno/ Mega),
NODEMCU/ESP32

Microcontroller ATmega328.

Operating Voltage (logic level): 5 V.

Input Voltage (recommended): 7-12 V.

Input VVoltage (limits): 6-20 V.

Digital 1/0 Pins : 14 (of which 6 provide PWM output)
Analog Input Pins: 8.

DC Current per 1/0O Pin: 40 mA.

IR Sensor

VCC: External 3.3V-5V voltage (can be directly connected to 5v MCU and 3.3v MCU)

GND: GND External
OUT: Small board digital output interfaces (0 and 1)

Ultrasonic Sensor

Transmitter & Receiver

Technology Used Non-Contact Technology
Operating Voltage 5V

Operating Frequency 4 MHz

Detection Range 2cm to 400cm

Measuring Angle 300

Resolution ~ 3mm

Operating Current ~ <15mA

Sensor Dimensions  45mm x 20mm X 15mm

PIR Sensor

The HC-SR501 Operating Voltage 5 V to 20 V
Current consumption: 65 mA

Output Voltage: 3.3 V on condition

Delay time: 5 seconds to 5 minute.

Sensitivity Range: 3 meter to 7 meters

Gas Sensor

MQ2

Operating voltage: 5V

Load resistance: 20 KQ

Heater resistance: 33Q + 5%

Heating consumption: <800mw
Sensing Resistance: 10 KQ — 60 KQ
Concentration Scope: 200 — 10000ppm
Preheat Time: Over 24 hour

Flame sensor

Operating Voltage: 3.3V to 5V DC
Operating Current: 15ma

Output Digital - 0V to 5V, Adjustable trigger level from preset




Output Analog - OV to 5V based on infrared radiation from fire flame falling on the sensor
LEDs indicating output and power

PCB Size: 3.2cm x 1.4cm

LM393 based design

LM35

Calibrated directly in Celsius (Centigrade)
Linear + 10.0 mV/ C scale factor

0.5 C accuracy guaranteeable (at +25 C)
Rated for full -55 to +150 C range
Suitable for remote applications

Low cost due to wafer-level trimming
Operates from 4 to 30 volts

Less than 60 A current drain

Low self-heating, 0.08 C in still air
Nonlinearity only 1/4 C typical

Low impedance output, 0.1 W for 1 mA load

Moisture Sensor

Operating Voltage 3.3V-5V.

Module Dual Output mode, a simple digital output, and analog output more accurate.
With fixed bolt hole for easy installation.

Small PCB board size: 3cm * 1.6cm.

Power indicator (red) and the digital switch output indicator (green).

Using LM393 comparator chip, stable.

VCC external 3.3V-5V

GND GND External

DO small board digital output interfaces (O and 1)

AO small board analog output interface

10

DHT11/22 Sensor

Super compact size

Super low power consumption
Super low voltage operation
Standard 12C and 1-wire interface.
Semi-conductor technology
Sensing range

Temperature: -20 ~ +60 C
Humidity: 20-95 RH
Humidity:

Resolution: 0.1%RH

Repeat: -+ 1%RH

Precision 25C @ -+5RH
Temperature:

Resolution: 0.1C

Repeat: -+0.2C

Precision: 25C @ -+0.5C
Power: DC 2.7-5.5V

Normal current ImA

Standby current 60uA

Sample cycle: > 2 seconds

Pin interface: 1. VDD 2. SDA 3. GND 4. SCL (connect to GND when use as 1-wire)

11

Relay

2-Channel, 5 A, 230V

12

LCD

16x 2/ 16x4

13

Soldering iron along with soldering flux & wax,
De-soldering pump, standard size GPP




Proposed Theory + Practical Evaluation Scheme by Academicians

(% Weightage Category Wise and it’s Marks Distribution)

L: 0 T: 0 P: 4
Note : In Theory Group, Total 4 Test (T1+T2+T3+T4) will be conducted for each subject.
Each Test will be of 25 Marks.
Each Test Syllabus Weightage: Range should be 20% - 30%
Clrep (UlEesy el LD (IEelRy 617 Sﬁgtit Categor % Weightage Marks Weightage
Practical) Practical) Credit J& gory o Vveightag ghtag
Credit
Theory MCQ 0% 0
Theory 0 Theory Descriptive 0% 0
Theory Formulas and Derivation 0% 0
Theory Numerical 0% 0
Expected Theory % 0% ) Calculated Theory % 0% 0
Practical Individual Project 0% 0
Practical Group Project 70% 70
Practical 2 Internal Practical Evaluation (IPE) 0% 0
Practical Viva 30% 30
Practical Seminar 0% 0
Expected Practical % 100% Calculated Practical % 100% 100
Overall % 100% 100% 100

Course Outcome

Upon completion of the course students will be able to

CO1 Learning usage of tools for IOT environment

CO2 Learn sensor Interfacing with various controller boards for IOT application.

CO3 | Understanding applications of various Sensors

CO4 | Learning Hardware Programming with Microcontroller.

Suggested Reference Books

1 Beginning Arduino, Michael McRobetrs Technology in Action

2 Exploring Arduino, Jeremy Blum. Wiley

3 NodeMCU ESP8266 Communication Methods and Protocols : Programming with Arduino IDE, Manoj R. Thakur

List of Open Source Software/Learning website

1 http://arduino.cc

2 www.instructables.com/id/Arduino-Projects/

3 http://www.jeremyblum.com/category/arduino-
4 https://www.labcenter.com/downloads/

5 https://rntlab.com/learn-esp32-welcome/

Practical Project/Hands on Project

Sr. No.

Project List

Linked with Unit

Design Mini Weather Station using Arduino Uno/NODEMCU.

Real time Data Logger Using Arduino Uno/NODEMCU.

Smart Irrigation System Using Arduino Uno/NODEMCU.

1
2
3 Smart Home Automation Using Arduino Uno/NODEMCU.
4
5)

Health Monitoring System Using Arduino Uno/NODEMCU.

6

Advance Fire Alarm System Using Arduino Uno/NODEMCU.

7

Smart Room Temperature Using Arduino Uno/NODEMCU.




LOK JAGRUTI UNIVERSITY (LJU)
INSTITUTE OF ENGINEERING & TECHNOLOGY

Department of Artificial Intelligence and Data Science (705)

Bachelor of Engineering (B.E.) — Semester — |

Course Code: 017052193 Teaching Scheme
Course Name: Computer Workshop - Laboratory Le(clf;lre TUE[_(IJ_; ial Praé(;t)'cal Credit
Category of Course: Engineering Science (ESC) 0 0 4 )
Prerequisite Course:
Sr No. Practical Title Link to Theory Syllabus
1 Introduction to various components of computer, Input / Output devices. -
2 BIOS/UEFI settings --
3 Basics and Installation of operating system, concept of dual booting, virtualization -
4 Installation of device drivers and other required software, need and method of backup -
5 Basic security issues: computer viruses, malware, etc., anti-virus software -
6 Various office tools for text, spreadsheet and presentation documents -
7 Introduction to various online tools for forms, documents, storage, etc. -
8 Basic concepts of networking and resource sharing in a network -

Major Components/ Equipment

Sr. No.

Component/Equipment

Specification

1 Computer

2

Software’s MS Office, IP Messenger, Windows OS
Proposed Theory + Practical Evaluation Scheme by Academicians
(% Weightage Category Wise and it’s Marks Distribution)
L: 0 T: 0 P: 4

Note : In Theory Group, Total 4 Test (T1+T2+T3+T4) will be conducted for each subject.
Each Test will be of 25 Marks.
Each Test Syllabus Weightage: Range should be 20% - 30%

LR (el CI7 Eleup (el o S-tzg’gzlt Categor % Weightage Marks Weightage
Practical) Practical) Credit J& gory o VVeightag ghtag
Credit
Theory MCQ 0% 0
Theory 0 Theory Descriptive 0% 0
Theory Formulas and Derivation 0% 0
Theory Numerical 0% 0
Expected Theory % 0% ) Calculated Theory % 0% 0
Practical Individual Project 0%
Practical Group Project 0%
Practical 2 Internal Practical Evaluation (IPE) 0%
Practical Viva 20% 20
Practical Seminar 80% 80
Expected Practical % 100% Calculated Practical % 100% 100
Overall % 100% 100% 100

Course Outcome

Upon completion of the course students will be able to
Co1 Understand basics of computer hardware
CO2 Install operating systems, drivers related to hardware and other software
CO3 | Create reports, presentation, and spread sheets
CO4 | Manage security related basic problem using anti-virus software

Suggested Reference Books




1 Scott Mueller, “Upgrading and repairing PCs”, 21st Edition; Pearson Education.

2 Stephen J Bigelow, “Troubleshooting, Maintaining and Repairing PCs”, 5th Edition; Tata McGrawHill
Publication

3 M.Radhakrishnan and D. Balasubramanian, “Computer Installation and Troubleshooting” ISTE

Learning Material.

List of Open Source Software/Learning website

1

www.youtube.com

www.wikihow.com

www.tomsguide.com

www.tutorialspoint.com

gl b|lwpN

www.makeuseof.com



http://www.tomsguide.com/

LOK JAGRUTI UNIVERSITY (LJU)
INSTITUTE OF ENGINEERING & TECHNOLOGY

Department of Artificial Intelligence and Data Science (705)

Bachelor of Engineering (B.E.) — Semester — I

Course Code: 017053191 Teaching Scheme
] ) ) Lecture | Tutorial | Practical . Total
Course Name: Software Engineering L) M P) Credit Hours
Category of Course: | Professional Core Course (PCC)
_ 3 0 2 4 20
Prerequisite Course:
Syllabus
Unit . . . : . Teaching
Topic Prerequisite Topic Successive Topic
No. P 9 P P Hours
Introduction to Software Engineering and Software Process Models
1.1 Basic Concepts of Software Engineering, Software 3
01 Development Life-Cycle. (15%)
1.2 Study of Different Software Process Models, The Linear
Sequential Model, The Prototyping Model, The RAD Model,
Spiral Model.
Agile Development 1
02 2.1 Agile Process, Extreme Programming. (5%)
2.2 Scrum Model
Requirement Analysis and Specification
3.1 Requirement Gathering and Analysis, Feasibility Analysis. 2
03 (10%)
3.2 Software Requirement Specification (SRS).
Function Oriented Analysis and Design
04 | 4.1 Data Modelling Concepts 5&/
4.2 Data Flow Model (DFD Diagram). (5%)
Object Oriented Analysis and Design
5.1 Use-Case Diagram, Activity diagram, Class diagram 3
05 (15%)
5.2 State diagram, sequence diagram
Software Project Management
6.1 Process and Product Metrics (Size Oriented and Function 3
06 Oriented). (15%0)
6.2 Empirical Estimation Model-COCOMO Model.
6.3 Project Scheduling and Tracking
Testing Types )
07 7.1 Software Testing Fundamentals (10%)
7.2 Unit Testing, Integration, Acceptance Testing, Validation
Testing and System Testing.
Testing Techniques 5
08 | 8.1 Test Case Design. (10%)
8.2 White-Box Testing and Black-Box Testing.
Software Quality Assurance )
09 | 9.1 Software Quality Assurance. (10%)
9.2 The 1SO9000 Quality Standards, Software Reliability.
9.3 CMM
Software Configuration and Maintenance Management
1
10 10.1 SCM Process. (5%)
10.2 Version Control, Change Management.

Major Components/ Equipment

Sr. No.

Component/Equipment

1

Computer




2 Microsoft Visio, Testing tool, Project Management tool (Cloud based or desktop based),Version Control Tool(GIT,SVN or any other)

Sr Link to Theory

No. Practical Title Syllabus

Choose any one project and do the following exercises with respect to selected project definition.

A. Hotel Management System
B. Library Management system
C. Hostel Management System
D. Blood bank Management System
E. Laboratory Management System
F. College Management System
G. Online Furniture Selling platform for single vendor
H. Online Clothes Selling platform for multiple vendor
I. Vendor Management system for E-commerce System
J. Online Job Portal
K. Online Books Auction
L. Art gallery Management System.
M. HR Management System
N. Stock Management Portal
O. Inventory Management System
1. | Write the Feasibility study and accordingly decide the complete problem statement of your chosen Project. Unit — 3
2. | What are the factors that influence the choice of SDLC models? Analyze each of them for your chosen Project and decide .
. . i Unit—1
which SDLC model is most suitable.
Which are other models apart from SDLC models? Is any of them suitable for your chosen Project? If not, Justify. Unit -2
Identify the requirement development activities for your chosen Project. Also specify list of functional and non- Unit -3
functional requirements for the same.
5. | Identify different modules for your chosen Project along with their detailed description. Unit -3
6. | Draw the DFD-Level 0 for your chosen Project Unit—4
7. | Draw the DFD-Level 1 for your chosen Project Unit—4
8. | Draw the DFD-Level 2 for your chosen Project Unit-4
9. | Describe the user scenarios for your chosen Project with pre and post conditions. Unit-5
10. | Draw the use case diagram for your chosen Project Unit-5
11. | Draw the state diagram for your chosen Project Unit-5
12. | Draw the class diagram for your chosen Project Unit-5
13. | Draw the sequence diagram for your chosen Project Unit-5
14. | Draw the activity diagram for your chosen Project Unit—5
15. | Online loan system has two modules for the two basic services, namely Car loan service and House loan service. The two Unit-6

modules have been named as Car_Loan_Module and House _Loan_Module. Car_Loan_Module has 2000 lines of
uncommented source code. House_Loan_Module has 3000 lines of uncommented source code. Car_Loan_Module was
completely implemented by Mike. House_Loan_Module was completely implemented by John. Mike took 100 person
hours to implement Car_Loan_Module. John took 200 person hours to implement House Loan_Module. Mike’s module
had 5 defects. John’s module had 6 defects. With respect to the context given, which among the following is an
INCORRECT statement?

Choose one:

1. John’s Quality is better than Mike’s Quality

2. John’s Productivity is more than Mike’s Productivity

3. John introduced more defects than Mike

4. John’s Effort is more than Mike’s Effort

Also Calculate size-oriented metrics for your chosen Project.

16. | Compute the function point, productivity, documentation, cost per function for the following data: Unit—6
1. Number of user inputs = 24

Number of user outputs = 46

Number of inquiries = 8

Number of files = 4

Number of external interfaces = 2

Effort = 36.9 p-m

Technical documents = 265 pages

User documents = 122 pages

Cost = $7744/ month

Various processing complexity factors are: 4, 1,0, 3,3,5,4,4,3,3,2,2,4,5.

©CoNoOR~WN

Also Calculate Function Oriented metrics for your chosen Project.

17. | Suppose a project was estimated to be 400 KLOC. Calculate the effort and development time for each of the three model Unit—6
I.e., organic, semi-detached & embedded.
Also using COCOMO model calculate effort and development time for your chosen Project.

18. | Show how project scheduling is carried out for your chosen Project using open source framework — GanttProject (Or any Unit—6
other tool of your choice)

19. | Show how project management is carried out for your chosen Project using — JIRA (Or any other tool of your choice) Unit-6

20. | In the context of the above defect categories, classify the following statements under the defect categories and mention in Unit—7

the table given below.




. Divide by Zero Error is not guarded

. Usage of 3.14 in the statement Circle_Area = 3.14 * Radius * Radius;

. 3500 lines of code in a single function

. A pointer is declared but not initialized. It is used in the program for storing a value.

. A program designed to handle 1000 simultaneous users, crashed when 1001 the user logged in.

. A “while” loop never exits

. User interface displays “MALFUNCTION 54 when something goes wrong in the back-end

. No documentation (comments) for the source code

9. Hungarian Notation not followed while coding, even though the coding guide lines mandate to use Hungarian Notation
10. Pressing of “Tab” key moves the cursor in different fields of a web form randomly.

Statement Defect Category Defect Name
1

CONSNOTES WN P

oo ~a|an| | = [Lafra

9
10

21. | Perform unit testing using JUNIT(Or any other testing tool). Unit—7
22. | Consider the scenario of development of software for Travel Management System (TMS) is in progress. The TMS software Unit—7
has 3 major modules namely Ticket Booking Module, Hotel Booking_Module and Taxi_Booking_Module.The
Ticket_Booking_Module has 3 sub modules namely Enquiry_Module,Booking_Module andUpdate_Module. The enquiry
module uses Date_Validation_Unit, Ticket_Validation_Unitand Place_Validation_Unit.
I Travel Nanagement System |
| Ticket_Bookmg Module I | Hotel _Booking Module l l Taxi_Booking Module |
I l"l‘llll"l_\' Module I l Booking_Module I l Update Mmluic I
I View Module | l Edit_Module | [ Cancle_Module |
I Data_Vahidation__Unat l I Place_Validation_Unat I I Ticket_Validation__Upnat I
, Source_Validation_ Unat l I Destination_Vahidation_Unat l
In the context of the given scenario, identify the usage of stub or driver for the following situations.
1. Except the Ticket validation_Unit, the coding and unit testing of all other modules, sub modules and units of TMS
are completed. The top-down integration is in progress for the TMS software. To carry out the integration testing,
which among the following is necessary?
a) A Stub for Ticket_Validation_Unit
b) A Driver For Ticket_Validation_Unit
c) A Stub for Enquiry_Module
d) A Driver for Enquiry_Module
e) A Stub For Ticket_Booking_Module
f) A Driver For Ticket_Booking_Module
2. The coding and unit testing of all the module, sub modules and units of TMS are completed except the
Update_Module (coding and testing for Edit_Module, Cancel _Module and View_Module are also completed). The
bottom-up integration is to be started for the TMS software. Mention any stub or driver needed to carry out the
integration testing?
3. Except the Taxi_Booking_Module, the coding and unit testing of all other modules, sub modules and units of TMS
are completed. The top-down integration is to be started for the TMS software. Mention any stub or driver needed to
carry out the integration testing?
27. | Design different test cases for your chosen Project Unit -8
28. | Draw CFG for following problems and show statement coverage, branch coverage and path coverage for each. Also Unit -8

Calculate cyclomatic complexity.
Problem 1:-

IF A=354
THENIFB>C
THENA=B
ELSEA=C

END IF

END IF

PRINT A

Problem 2:-
{inti,j, k;

for (i=0 ; i<=N; i++)
pli]=1;

for (i=2 ; i<=N; i++)
{

k =p[il; j=1;

while (a[p[j-1]] > a[K] {
p0il = p0-11;

)=

}

pOl=k;

}




Problem 3:-
begin int X, y, power;
float z;

input(x, y);
if(y<0)

power = -y;

else power =;
z=1,
while(power!=0)
{ z=z*x;
power=power-1,;
} if(y<0)

z=1/z;

output(z);

end

29. | Perform version control using GIT(Or any other version control tool). Unit - 10

Proposed Theory + Practical Evaluation Scheme by Academicians
(% Weightage Category Wise and it’s Marks Distribution)

L: 3 T: 0 P: 2

Note: In Theory Group, Total 4 Test (T1+T2+T3+T4) will be conducted for each subject.
Each Test will be of 25 Marks.
Each Test Syllabus Weightage: Range should be 20% - 30%

S (NS e | ey (a0 of S-llj_gtzlct Categor % Weightage Marks Weightage
Practical) Practical) Credit J& gory 0 ghtag ghtag
Credit
Theory MCQ 50% 55
Theory 3 Theory Descriptive 35% 40
Theory Formulas and Derivation 0%
Theory Numerical 5%

Expected Theory % 90% 4 Calculated Theory % 90% 100
Practical Individual Project 0% 0
Practical Group Project 10% 100
Practical 1 Internal Practical Evaluation (IPE) 0%

Practical Viva 0%

Practical Seminar 0%
i‘pecmd Hchil 10% Calculated Practical % 10% 100
Overall % 100% 100% 200

Course Outcome

Upon completion of the course students will be able to

CO1 | To analyze and specify software requirements and apply various software process models to real-world software development scenarios, understanding
their advantages and limitations.

CO2 To learn professional responsibilities associated with requirement analysis, function-oriented and object-oriented design techniques to develop structured and
modular software solutions.

CO3 | Able to develop comprehensive skills in managing software projects efficiently, including metrics application, estimation, scheduling, testing
proficiency, and quality assurance understanding.

CO4 | Able to develop comprehensive expertise in software testing, quality assurance, and change management, fostering a culture of continuous

improvement.
Suggested Reference Books
1 Software Engineering: A practitioner's approach (6 or 7" Edition), Roger S. Pressman, McGraw Hill.
2 Fundamentals of Software Engineering (4" Edition), Rajib Mall, Prentice Hall India.

3 Software Engineering, lan Sommerville, Addision and Wesley




List of Open Source Software/Learning website

https://www.javatpoint.com/

https://www.tutorialspoint.com/

https://www.guru99.com/

https://support.microsoft.com/en-us/office/beginner-tutorial-for-visio-bc1605de-d9f3-4c3a-970c-19876386047¢

| B|lWIN]| -

https://www.softwaretestingmaterial.com/manual-testing-tutorial/

Practical Project/Hands on Project

Sr.
No.

Project List

Linked with Unit

Assume that you are Software Architect or Project Manager in organization. You have been assigned the task of
constructing a website for a specific company with your team. Estimate project efforts, total development time and no of

leverage IT for automating several of the business processes including:
e Managing Accounts
e Transaction Management
The aim of this proposed banking system is to create a paperless bank there by moving towards e-banking. FinSoft, a
newly established software company has the vision of providing software solutions in the financial sector. Managing
Director (MD) of KHL bank has approached FinSoft for the computerization of the bank so that there is no more manual
way of doing transactions in any of its branches. As part of automation, the KHL bank users are to be provided with
ATM facility, e-banking facility over internet and phone banking facility over land lines and cellular networks. FinSoft is
doing such a project for the first Time. Requirements development team in FinSoft has planned for carrying out
the requirement elicitation for this project.
In the context of the case study, for the following scenarios identify the most appropriate requirements elicitation
techniques (Brainstorming, Workshops, Questionnaire, Task Analysis, Observation, Prototyping, Scenario identification).

1 . . : ; . S . : L . Unit-6
persons involved in your project using any one project estimation technique After completion of estimation as a project
manager, would you quote the cost estimated using COCOMO as the price in your bid? Explain your answer.
The following table indicates the various tasks involved in completing a software project, the corresponding activities, and
the estimated effort for each task in person-months.
Notation Activity Efforts
T1 Requirements specification 1
T2 Design 3
T3 Code actuator interface module 3
T4 Code sensor interface module 6
2 T5 Code user interface part 4 Unit-6
T6 Code control processing part 2
T7 Integrate and Test 7
T8 Write user manual 4
The precedence relation Ti < {Tj, Tk} implies that the task Ti must complete before either task Tj or Tk can start. The
following precedence relation is known to hold among different tasks: T1 < T2 < {T3, T4, TS5, T6} <T7.
(a) Draw the Activity network representation of the tasks.
(b) Determine ES, EF and LS, LF for every task.
(c) Develop the Gantt chart representations for the project.
3 Design the black-box test suite for the following Library Automation Software. The Library Automation Software accepts
a string representing the enrollment no of a student. It checks the student’s account, and displays the details of book the Unit-8
student has issued. If the book is overdue then it displays the due date along with the fine to be paid.
4 Objective: To identify the various elicitation techniques and their usage for the Banking case study.
Background: Requirement elicitation is the process of seeking, discovering, acquiring and elaborating requirement. This
includes learning and understanding the needs of the users. This activity is communication centric and iterative in the
nature. The techniques used here are the important to get stack holder consensus on the requirements.
Problem Description:
KHL is a leading global bank that provides standard banking services to its customers spanning across the globe. The
head office is located in London and the bank has presence in more than 20 countries with client base of nearly 500,000.
Tuning with times and ever increasing clients and transactions, the bank has specialized branches for specific customer
segments like consumer, corporate and the SME’s. KHL Bank aims to be one stop shop for its customers to address their
changing financial needs. KHL bank offers various banking products and services across its customer segments including
Core Banking and Wealth Management amongst other services. KHL Bank is well known among its clients for world-class
processes and speed of execution of transactions as part of core banking. Currently, KHL bank has made a proposal for
investing around $200 million in setting-up 24x7 banking support facilities for the customers. The bank has decided to Unit-3




Scenario

Requirement elicitation
technigue

Interrogative conservation with Managers, Cashiers,
Clerks and other Staff for arriving at the requirement
for automating transactions.

Formal and planned requirement discussion in a
conference to room conducted among managers of
diversified branched facilitate by anchor.

Survey form circulated among the users (account
holders) who visit the bank, to ease their interactions
with bank

Amnalysis for understanding mode of transactions-
Checks, Cash, DD, MT, Gold, etc.

Ethnographers deployed for understanding the users
interactions with bank officials.

UT design of e-banking portal, ATM., Computer
Systems

Understanding the process involved in each
transaction like withdraw, deposit, fund transfer ete.




LOK JAGRUTI UNIVERSITY (LJU)

INSTITUTE OF ENGINEERING AND TECHNOLOGY

Department of Artificial Intelligence and Data Science (705)

Bachelor of Engineering (B.E.) — Semester — |

Course Code: 017058191 Teaching Scheme
) : . Lecture | Tutorial | Practical . Total
Course Name: Environmental Science L) M P) Credit Hours
Category f)f Course: | Mandatory Course (MC) ) 0 0 0 20
Prerequisite Course: | ---
Syllabus
Unit : . . : . :
No Topic Prerequisite Topic Successive Topic Teaching Hours
Introduction to Environment
1.1 Definition, principles and scope of Environmental 1
01 | Science (5%)

1.2 Impacts of technology on Environment,
Environmental Degradation,

1.3 Imeortance for different engineering discielines

Water Pollution

2

2.1Introduction — Water Quality Standards (10%)
02 :

2.2 Sources of Water Pollution

2.3 Classification of water pollutants

2.4 Effects of water pollutants

Air Pollution

3.1Composition of air

3.2 Structure of atmosphere 5
03 [ 3.3 Ambient Air Quality Standards (10%)

3.4 Classification of air pollutants

3.5 Sources of common air pollutants like PM, SO2,
NOX, Auto exhaust

3.6 Effects of common air pollutants --

Noise Pollution
4.1Introduction 2

04 4.2 Sound and Noise (10%)
4.3Noise measurements
4.4 Causes and Effects

Solid waste management
5.1 Introduction 9

05 | 5.2 Types and Sources (10%)
5.3 Cause and Effect
5.4 Solid waste Management: Collection ,Processing

,Diseosal
Biomedical waste management
6.1 Introduction 5

06 |6.2Sources
6.3 Classification

6.4 Management: Segregation, Transportation,
Treatment

Electronic Waste Management
7.1 Introduction
7.2 Classification, Generation of Waste 2
07 | 7.3 International Trade or E-waste Dumping in (10%)
Developing countries

7.4 Impacts of E-waste on Environment and Human
Health

7.5 Management of E-waste

(10%)

Global Environmental Issue

8.1 Introduction
8.2 Climate Change
8.3 Greenhouse and Global Warming 3
0og | 8.4 Acid rain (15%)
8.5 Ozone Depletion

8.6 Carbon Foot Print
8.7 Benefits of Carbon foot prints
8.8 Cleaner Development Mechanism
8.9 International Steps for mitigation Global change




09

Green Technologies

9.1 Design
9.2 Operational Parameters 2
9.3 Maintenance (10 %)

9.4 Solar Energy
9.5 Wind Energy
9.6 Biomass Energy

Social issues and Environment
10.1 Unsustainable to Sustainable Development

10.2 Urban problems related to energy 2
10 10.3 Population Growth, Impact of Population, Gender (10%)
and Environment
10.4 Role of individual to protect Environment
10.5 Role of information Technology to protect
Environment and Human health
Proposed Theory + Practical Evaluation Scheme by Academicians
(% Weightage Category Wise and it’s Marks Distribution)
L: 2 T: 0 P: 0
Note: In Theory Group, Total 4 Test (T1+T2+T3+T4) will be conducted for each subject.
Each Test will be of 25 Marks.
Each Test Syllabus Weightage: Range should be 20% - 30%
Group (Theory or ST Sel e S-EEthl:t Categor % Weightage Marks Weightage
Practical) Practical) Credit J& gory o VVeightag ghtag
Credit
Theory MCQ 100% 100
Theory 0 Theory Descriptive 0%
Theory Formulas and Derivation 0%
Theory Numerical 0% 0
Expected Theory % 0% 0 Calculated Theory % 100% 100
Practical Individual Project 0% 0
Practical Group Project 0% 0
Practical 0 Internal Practical Evaluation (IPE) 0% 0
Practical Viva 0% 0
Practical Seminar 0% 0
Expected Practical % 0% Calculated Practical % 0% 0
Overall % 0% 100% 100

Course Outcome

Upon completion of the course students will be able to

CO1 | Develop the ability to identify various types of pollution such as air pollution, water pollution prevalent in society, comprehensively understanding
their sources and the consequential impacts on both human health and the environment.

CO2 Develop the ability to identify noise pollution, their sources and effect on human and environment. Acquire an in-depth understanding of different
solid and bio medical waste management strategies and their crucial significance in preserving both human health and the environment.

COos3 Understanding of various futuristic challenges such as e-waste and critical issue related to climate change, gaining insights into global initiatives
and efforts aimed at addressing this critical environmental challenge.

CO4 | Examine the role of eco-friendly technology in fostering sustainable development, considering both environmental and social implications.

Suggested Reference Books

1

Textbook of Environmental Studies for Undergraduate Courses by Erach Bharucha Second edition, 2013 Publisher: Universities Press (India)
Private Ltd, Hyderabad

Basics of Environmental Studies by U K Khare, 2011 Published by Tata McGraw Hill

Environmental Science by B.R Shah and Dr.Sneha Popli Mahajan Publication House

Environmental Sciences by Daniel B Botkin & Edward A Keller Publisher: John Wiley & Sons.

De A.K., Environmental Chemistry, Wiley Eastern Ltd.

Agarwal, K.C.2001 Environmental Biology, Nidi Publ.Ltd.Bikane.

N[O [(wN

Renewable Energy and Technology by DR.P.Subrahmanian and DR.A.Sampatharajan

List of Open Source Software/Learning website

1

https://www.coursera.org/browse/physical-science-and-engineering/environmental-science-and-sustainability

https://www.classcentral.com/course/swayam-environmental-pollution-and-global-issues-22968

https://www.edx.org/learn/renewable-energy

https://www.coursera.org/learn/solid-waste-management

https://www.udemy.com/course/basic-medicalbiomedical-waste-management-course/

(o2 RS2 R - FOVR | \N)

https://onlinecourses.nptel.ac.in/noc20 cel2/preview




LOK JAGRUTI UNIVERSITY (LJU)
INSTITUTE OF ENGINEERING AND TECHNOLOGY

Department of Artificial Intelligence and Data Science (705)

Bachelor of Engineering (B.E.) — Semester — I

Course Code: 117051191 Teaching Scheme
Course Name: Mathematics - | Le(clfl)Jre Tu(t_?_; al Pra(c;)t)lcal Credit ngtﬁls
Category of Course: | Basic Science Course (BSC)
.. 4 2 0 6 60
Prerequisite Course:
Syllabus
Unit : .. : . : Teaching
Topli Prerequisite Topi Ive Topl
No. opic erequisite Topic Successive Topic Hours
Basic Algebra
1.1 Indices
o1 1.2 Surds 2
1.3 Expansions and factorization (2%)
1.4 Logarithm and Exponential Function with
its Application
Trigonometry and Geometry
2.1 Angles 5
02 2.2 Trigonometric functions of sum and (3%)
difference of two angles
2.3 Law of sines and cosines
Basic Differentiation
3.1 Basic differentiation by formulae
3.2 Product and quotient rule
3.3 Chain rule and composite function 3
03 | 3.4 Roll’s theorem Basic differentiation (017051191-Unit-3) (4%)
3.5 Lagrange’s theorem Basic differentiation (017051191-Unit-3) ---
, First and higher order partial derivatives
3.6 Cauchy’s mean value theorem (017051191-Unit-3)
3.7 Indeterminate forms and L’Hospital’s rule
Partial Derivatives
4.1 Functions of several variables
4.2 Geometric interpretation of partial
derivatives
4.3 Limits and continuity of function of Basic differentiation (017051191-Unit-3)
04 several variables 6
4.4 First and higher order partial derivatives (9%0)
4.5 Euler’s theorem and modified Euler’s Basic differentiation (017051191-Unit-3)
theorem
N . First and higher order partial derivatives
4.6 Total derivatives and chain rule (017051191-Unit-3)
4.7 Implicit function
Application of Partial Derivatives
5.1 Tangent plane and normal line First order partial
derivatives(017051191-Unit-3)
5.2 Total differentiation and approximation 4
05 5.3 Extreme values First and higher order partial (7%)
derivatives(017051191-Unit-3)
5.4 Method of Lagrange multipliers.
5.5 Jacobian First order partial
derivatives(017051191-Unit-3)
Multiple Integral
6.1 Basic integration by formulae
6.2 Integration by parts
6.3 Double integral over rectangles and general Basic |nt_egrat|on(017051191-Un|t-3)
redions Double integral over rectangles and
g general regions (017051191-Unit-7)
06 Basic integration(017051191-Unit-3) 15
6.4 Change of order of integration Double integral over rectangles and (25%)
general regions (017051191-Unit-7)
6.5 Double integration in polar coordinates Basic integration(017051191-Unit-3)
6.6 Change of variables in double integration
by Jacobian
6.7 Triple integration
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10

6.8 Area enclosed by plane curve using double
integration

Double integral over rectangles and
general regions, Double integration in
polar coordinates (017051191-Unit-7)

6.9 Triple integration in cylindrical and

Vector Calculus-I

Triple integration (017051191-Unit-7)

7.1 Vector and its properties

7.2 Parametrization of curves

7.3 Arc length of curve in space

Basic integration (017051191-Unit-3)
First order partial
derivatives(017051191-Unit-3)

7.4 Gradient of a scalar point function and
surface normal vector

Models: Linear Modeling
(017052391-Unit -4), Stochastic
Gradient Descent (017052391-Unit -

8.4 Green’s theorem in the plane (without
roof)

Graph Theory

Line
Double

integral
integral

(017051191-Unit-10),
over rectangles and

9.1 Introduction to Graphs and Definitions

9.2 Path and Circuits

9.3 Cut Sets and Cut Vertices

9.4 Graph Representations and Matrix Theory

9.5 Graph Coloring, Chromatic Polynomial

Trees

10.1 Mathematical Foundations of Trees

Carrier Generation (creation of EHP) and
carrier recombination (017051192 -Unit-
6.3)

10.2 Spanning Trees

seherical co-ordinates

4) !

07 7.5 Directional derivatives Gradient(017051191-Unit-9) (13%)

7.6 Divergence of vector field First order partial

derivatives(017051191-Unit-3)
7.7 Curl of vector field
7.8 Scalar potential function of conservative
field

Vector Integral

8.1 Line integral Basic integration (017051191-Unit-3)

8.2 Work done Line integral (017051191-Unit-10) .
08 | 8.3 Circulation and Flux Line integral (017051191-Unit-10) (12%)

P general regions £017051191-Unit-82

8
(15%)

and Matching

(10%)




Proposed Theory + Practical Evaluation Scheme by Academicians
(% Weightage Category Wise and it’s Marks Distribution)

L: 4 T: 2 P: 0

Note :
Each Test will be of 25 Marks.
Each Test Syllabus Weightage: Range should be 20% - 30%

In Theory Group, Total 4 Test (T1+T2+T3+T4) will be conducted for each subject.

il (el o LD (el o Sﬂgtgzzt Categor % Weightage Marks Weightage
Practical) Practical) Credit J& gory o Vveightag ghtag
Credit
Theory MCQ 15% 15
Theory 6 Theory Descriptive 5%
Theory Formulas and Derivation 5%
Theory Numerical 75% 75
Expected Theory % 100% 6 Calculated Theory % 100% 100
Practical Individual Project 0% 0
Practical Group Project 0% 0
Practical 0 Internal Practical Evaluation (IPE) 0% 0
Practical Viva 0% 0
Practical Seminar 0% 0
Expected Practical % 0% Calculated Practical % 0% 0
Overall % 100% 100% 100

Course Outcome

Upon completion of the course students will be able to

CO1 | To solve problems of differentiation, integration, trigonometry and some practical problems, such as constrained optimization problems and other
problems involving Partial differentiation and to calculate directional derivatives and gradients.

CO2 | Evaluate a double integral in polar coordinates and triple integral to find area and volume in rectangular coordinates, cylindrical coordinates, and
spherical coordinates.

CO3 | Apply gradient to solve problems involving normal vectors to level surfaces and to Explain the concept of a vector integration in a plane(2-
dimensions) and in the space(3-dimensions).

CO4 | To understand concepts of Graph theory in context of computer science and to solve problems related to nonlinear structures like Tree

Suggested Reference Books

1 Calculus with Early Transcendental Functions, James Stewart, Cengage Learning.

2 Thomas’ Calculus, Maurice D. Weir, Joel Hass, Frank R. Giordano, Pearson Education.

3 Higher Engineering Mathematics, B.S.Grewal, Khanna Publishers.

4 Advanced Engineering Mathematics, Erwin Kreysig, Wiley Publication.

5 Graph Theory with Applications to Engineering & Computer Science, Narsingh Deo, Dover Publications, INC.Mineola, New York

List of Open Source Software/Learning website

1

| http://nptel.ac.in/




LOK JAGRUTI UNIVERSITY (LJU)
INSTITUTE OF ENGINEERING AND TECHNOLOGY

Department of Artificial Intelligence and Data Science (705)

Bachelor of Engineering (B.E.) — Semester — I

Course Code: 117051192 Teaching Scheme
] . Lecture | Tutorial | Practical . Total
Course Name: Physics L) T P) Credit Hours
Category of Course: | Basic Science Course (BSC)
. 3 0 2 4 30
Prerequisite Course:
Syllabus
Unit : .. : . : Teaching
Topic Prerequisite Topic Successive Topic
No. P g P P Hours
Dielectrics
1.1 Basic terms related to Dielectrics
N . N Basic terms related to dielectrics
1.2 Polarization mechanisms (No derivations) (117051192 -Unit-1.1)
01 1.3 Internal / local field (No derivations) and | Polarization mechanisms (117051192 - (1030/)
0

02

03

04

05

06

07

Clausius-Mosotti equation

Unit-1.2)

1.4 Types of dielectric materials

1.5 Applications (Capacitors & Transformers)

Magnetic Materials

Charging and discharging of capacitor
117052291 — Unit-1.4

2.1 Basic terms related to magnetism

2.2 Magnetic moment (No derivations)

Basic terms related to
(117051192 -Unit-2.1)

magnetism

2.3 Types of magnetic materials

2.4 Hysteresis and Hard and Soft Magnetic
materials (Domain theory not included)

Basic terms related to
(117051192 -Unit-2.1)

magnetism

2.5 Applications (Magnetic hard disc)
Ultrasonics

3.1 Definition and properties

3.2 Generation methods

3.3 Detection methods

Generation methods (117051192 -Unit-
3.2)

3.4 Applications (Welding, drilling/cutting,
SONAR, cleaning)

Laser

4.1 Characteristics of Laser

4.2 Finstein’s theory

4.3 Basic concepts related to Laser

Einstein’s theory (117051192 -Unit-4.2)

4.4 Types of Laser

Basic concepts related to Laser
(117051192 -Unit-4.3)

4.5 Applications (Laser in material
processing, cutting, holography)

Fibre Optics

5.1 Introduction

5.2 Advantages of Fibre optic system over
conventional system

5.3 Construction and basic principle

5.4 Acceptance angle and Numerical aperture

Construction and  basic

(117051192 -Unit-5.3)

principle

5.5 Types of fibre optic cables (V-number not
to be included)

5.6 Fibre optic communication link
Semiconductors

6.1 Properties and types of Semiconductors

6.2 Carrier statistics in Semiconductors (Only
intrinsic semiconductors to be covered)

Properties and types of Semiconductors
(117051192 -Unit-6.1)

6.3 Carrier Generation (creation of EHP) and
carrier recombination

Properties and types of Semiconductors
(117051192 -Unit-6.1)

6.4 Carrier Transport (drift and diffusion)

Basic Diodes

7.1 PN junction diode

Properties and types of Semiconductors
(117051192 -Unit-7.1)

Basic idea about forward bias, reverse
bias of Diode and VI characteristics
(117052291 — Unit-8.1)

(10%)

(10%)

3
(10%)

3
(10%)

3
(10%)

(10%)




Ziﬁ bt band diagrams of PN junction | o1 eion diode (117051192 -Unit-7.1)

7.3 Avalanche and Zener breakdown

7.4 Zener diode

Digital Circuits
8.1 Basic gates AND, OR, NOT, NAND,
NOR, EX-OR, EX-NOR, Universal Gates 3

08 8.2 Boolean algebra (10%0)
8.3 Building AND, OR Gate with diodes PN Junction Diode (117051192 -Unit-7.1)
Measurements
9.1 Four probe method 5
09 9.2 Hall effect (7%)

9.3 Van der Pauw method

9.4 Hot Erobe method

Special Purpose Diodes

Carrier Generation (creation of EHP) and

10.1 Light emitting diode carrier recombination (117051192 -Unit-
6.3)
10 [102LDR _ I 4
Carrier Generation (creation of EHP) and (13%)
10.3 Photodiode carrier recombination (117051192 -Unit-
6.3
10.4 Photovoltaic effect and PV cell (solar cell) ---)
10.5 Metal-semiconductor diodes
Sr No. Practical Title Link to Theory Syllabus
1 To find out the velocity & compressibility of liquid using Ultrasonic Interferometer. Unit-3
2 To find out the wavelength of LASER source using Diffraction. Unit-4
3 To find out the Numerical Aperture of a Fiber optic cable. Unit-5
4 Understanding the working of PN Junction diode & plotting the V-I characteristics. Unit-7
S Study and plot the characteristics of Zener diode. Unit-7
6 To find the bandgap of germanium PN Junction diode. Unit-7
7 To verify truth table of AND, OR, NOT, NAND, NOR, EX-OR, EX-NOR gates Unit-8
8 Understanding the characteristics of Photodiode and Solar cell. Unit-9
9 To find the resistivity of semiconductor using Four probe method. Unit-10
10 Study and plot the characteristics of Light emitting diode. Unit-10

Major Components/ Equipment

Sr. No. Component/Equipment

1 Ultrasonic Interferometer, measuring cell, frequency generator, given liquid.

2 Optical bench, laser source, Optical screen, Double convex lens, Slit and Diffraction.

3 Patcr_\ C(_)rds, Fibre optic_ Numerical Aperture measurement Kit, 1 side connectorised % meter fibre cables of different diameters (Lmm diameter
plastic fibre & 0.5mm diameter plastic at 600nm).

4 PN Junction diode trainer Kkit.

5 Zener diode trainer kit

6 Diode trainer kit, mercury thermometer.

7 . Logic gates trainer kit

8 Four probe apparatus, sample (a Ge crystal in form of a chip), oven, thermometer, constant power supply, oven power supply, panel meters for
measurement of current and voltage.

9 LED trainer kit.

10 Photodiode trainer kit, bulb, Solar cell trainer kit, solar panel, bulb.




Proposed Theory + Practical Evaluation Scheme by Academicians
(% Weightage Category Wise and it’s Marks Distribution)
L : 3 T: 0 P: 2
Note : In Theory Group, Total 4 Test (T1+T2+T3+T4) will be conducted for each subject.
Each Test will be of 25 Marks.
Each Test Syllabus Weightage: Range should be 20% - 30%
il (el o LD (el o Sﬂgtgzzt Categor % Weightage Marks Weightage
Practical) Practical) Credit J& gory o Vveightag ghtag
Credit
Theory MCQ 45% 60
Theory 3 Theory Descriptive 13% 17
Theory Formulas and Derivation 6% 7
Theory Numerical 11% 16
Expected Theory % 75% 4 Calculated Theory % 75% 100
Practical Individual Project 0% 0
Practical Group Project 9% 35
Practical 1 Internal Practical Evaluation (IPE) 16% 65
Practical Viva 0%
Practical Seminar 0%
Expected Practical % 25% Calculated Practical % 25% 100
Overall % 100% 100% 200

Course Outcomes

Upon completion of the course students will be able to

CO1 | Demonstrate a thorough understanding of dielectrics, magnetic materials, and ultrasonics, including their properties, applications, and underlying
principles in engineering and technology.

CO2 | Demonstrate proficiency in the principles and applications of laser and fiber optics technologies, enabling them to analyze advanced optical systems
for various engineering endeavors.

CO3 | Have a thorough grasp of semiconductor physics, fundamental diode functionalities, and principles of digital circuit design, enabling them to
proficiently analyze and resolve issues in electronic circuits

CO4 | Exhibit competence in measurement techniques and specialized diode applications, enhancing their capacity to employ accurate measurement
methods and effectively utilize special purpose diodes

Suggested Reference Books

1 Engineering Physics by G Vijayakumari, Vikas Publication
Engineering Physics by V Rajendran, Mc Graw Hill Education
Engineering Physics by Dattu Joshi, Mc Graw Hill Education
Engineering Physics by Dr. Rakesh Dogra, Katson books
Solid State Physics by S O Pillai, New Age International publishers

gl lwN

List of Open Source Software/Learning website

1 http://nptel.ac.in/

Practical Project/Hands on Project
Sr. No. Practical List Linked with Unit
1 Design a system showing uninterrupted power regulation in process industry. Unit 01
2 Design an electric bell for an office. Unit 02
Water enters a typical garden hose of diameter 1.6 cm with a velocity of 3 m/s. Calculate the exit velocity of water from the
3 garden hose when a nozzle of diameter 0.5 cm is attached to the end of the hose. Also specify, what will be the divergence in Unit 03
this case.
4 Design a piezoelectricity-based visitor sensing doormat. Unit 04
5 Design a basic laser security alarm system for locker system. Unit 05
6 Design Advance data transfer system for beacon communication system in aircrafts. Unit 06
7 Design electric protection circuit for power station. Unit 07, 08, 10
8 Design an Automatic street light. Unit 08, 09, 10




LOK JAGRUTI UNIVERSITY (LJU)
INSTITUTE OF ENGINEERING & TECHNOLOGY

Department of Artificial Intelligence and Data Science (705)

Bachelor of Engineering (B.E.) — Semester — I

Course Code: 117052191 Teaching Scheme
. . Lecture | Tutorial | Practical . Total
Course Name: Computer Programming using Java-1 L) M P) Credit Hours
Category of Course: | Engineering Science Course (ESC) 3 0 6 6 30
Prerequisite Course: | Mathematics - 1 (117051191)
Syllabus
Unit . . : : . Teaching
No. Topic Prerequisite Topic Successive Topic Hours
Introduction to Computer
Introduction to Data
1.1 Basic Model of Von-Neumann Architecture Structure (017053292 - Unit 2
01 1.1) (5%)
1.2 Programming Language - Machine, Assembly and High
Level Languages, Assembler, Compiler, Interpreter
1.3 Algorithm and Flowchart
Basics of Java
2.1 Features of Java, Byte Code and Java Virtual Machine, JDK, JRE,
Basic Structure of Program, Comments- Single Line and
Multiline
2.2 Compiling and Execution of a Simple Java Program
2.3 ldentifiers, Constants, Separators, Variables,
Keywords, Literals
Introduction to Data
2.4 Data Types- Primitive | Non-Primitive, Typecasting Structures (017053292- Unit- 3
02 L.1) (10%)
2.5 Classification of Operators - Arithmetic, Relational, Logical, | Identifiers (117052191 — Unit-2) Introduction to Python
Assignment, Increment/Decrement, Bitwise ( &, |, *, <<, >>, ~), (017052491-Unit-1.1)
and Ternary Operators,String concatenation operator(+),
Evaluation of Expression, Precedence and Associativity
2.6 Command line argument, Use of Wrapper Class, Scanner
class and its methods: (nextint(), nextDouble(), nextFloat(),
nextBoolean(), next(),nextLine()).
Math class and its Methods : min(), max(), pow(), sqrt(), cbrt(),
ceil(), floor(), Math.PI, Math.E, abs(), random(),
Decision Making Statements and Branching
Unix/Linux Operating
: . o : System (017053301- Unit 3
03 | 3.1 Simple if, If-else, Nested if, if else...if ladder Operators (117052191 — Unit-2) 10), Output Primitives (10%)
(017053501-Unit 2)
3.2 Switch Statement
Looping Constructs
o JavaScript (017053691-Unit-
o ‘é‘jitEgg%’tgﬂggoL':fgp'fggf’w‘r’]‘;?;'e loop, for loop. Operators (117052191 — Unit-2) | 4.1,4.2) Output Primitives 3
' ' (017053501-Unit 2) (10%0)
4.2 Nesting of Loops, Different patterns using nested loop .
4.3 Break and Continue Statements Loops (117052191 — Unit-2)
Arrays
Introduction to Data
Structures (017053292- Unit-
1.3),
5.1 One Dimensional Arrays - Declaration and Initialization, Data Types (117052191 — Unit- | JavaScript (017053691-Unit-
Print elements of array using enhanced for loop (for each loop) 2) 4.1,4.2),
Output Primitives, 2D
Viewing (017053501-Unit-
2.1,2.2,2.3,2.4,4.1,4.2,4.3)
05 JavaScript (017053691-Unit- 3
4.1,4.2), (10%)
Output Primitives, 2D
5.2 Two Dimensional Arrays - Declaration and Initialization, One Dimensional Arrays Viewing (017053501-Unit-
: : : 2.1,2.2,2.3,2.4,4.1,4.2,4.3)
Matrix Operations (for each loop) (117052191 Unit-5) | ;
ntroduction to Data
Structure, Stack-1, Queue-1
(017053292 - Unit
1.3,2.1,4.1)
Two Dimensional Arrays
5.3 Ragged Array (117052191 Unit-5)




Strings
6.1 String class and its methods (charAt(), length(), concat(), One Dimensional Arrays
equals(), equalslgnoreCase(), compareTo(), (117052191 Unit-5)
compareTolgnoreCase(), toUpperCase(), toLowerCase(), split(),
06 replace(),toString(),startsWith(),endsWith(),indexOf(),toCharArr 3
ay(),trim()) (10%)
6.2 StringBuffer class and its method (append(), insert(), replace(), | One Dimensional Arrays
delete(), reverse(),capacity()) (117052191 Unit-5)
: . . String class and StringBuffer
6.3 Difference between String and StringBuffer class class (117052191 Unit-6)
Class, Object and Method Part 1
7.1 General form of class, Declaring object, Characteristics of One Dimensional Arrays
OOP, Scope & Life time of Variable, Static variable, Instance (117052191 Unit-5)
variable
07 7.2 Introducing Method , Method declaration, calling and | Data Types (117052191 — Unit- J?gfgggg)églil%jslgs 3
signature of method 2) 414.251528.1828.3) (10%)
Inter Process
: . . Communication, Deadlock
7.3 Categories of Method, Recursion Method (117052191 — Unit-7) Handling (017053301-Unit
3,4)
Class, Object and Method Part 2
8.1 Method overloading Method (117052191 — Unit-7)
Categories of Method
8.2 Actual and Formal Arguments (117052191 — Unit-7)
08 One Dimensional Arrays 3
8.3 Passing Arrays to Method, array of objects (117052191- Unit-5), Method (10%0)
(117052191 — Unit-7)
8.4 Call by Value and Call by Reference, Method (117052191 — Unit-7)
: . . Categories of Method
8.5 Returning object, Object as Parameter (117052191 — Unit-7)
Constructor and keywords
9.1 Types of constructor: Usage, Types of constructor: Default, | Class and Method (117052191 —
Parameterized and Copy Constructor, Constructor Overloading Unit-7)
9.2 this keyword and its uses Keywords (117052191 — Unit-2)
. . . Scope & Life time of Variable, 3
09 9.3 static keyword: method, block, class, instance block Keywords (117052191 — Unit-2) (10%6)
Singly Linked List
(017053292- Unit-6.2),
9.4 Nested class: static inner and Non static inner class Class (117052191 — Unit-7) Doubly and Circular Link
List(017053292- Unit-7.1,
7.22
Inheritance
10.1 Introduction of inheritance and its types Slneﬁ?%nd Method (117052191 =
- . 4
10 10.2 Inheriting Data members and Methods Ilrg;erltance (117052191 — Unit- (15%)
10.3 Method overriding Method (117052191 — Unit-7)
10.4 super and final keyword Keywords (117052191 — Unit-2)

Major Components/ Equipment

Sr. No.

Component/Equipment

Computer

Notepad ++, Java Compiler




Sr No. Practical Title Link to Theory Syllabus
1 WAP to calculate the Area of a Circle, Area and Perimeter of rectangle, Area of Triangle. Unit-2
2 WAP that reads two nos. from key board and gives their addition, subtraction, multiplication, division and Unit-2

modulo.
3 WAP to enter three subject marks, and calculate total, percentage of student and display the same in proper Unit-2
format.
4 WAP to convert days into months and days. Unit-2
5 WAP that converts Fahrenheit temperature to centigrade and vis-a-versa Unit-2
Cent.=(5* (fahr.-32))/9
6 WAP to swap two numbers with and without using temporary variable Unit-2
7 WAP to determine a given number is ‘odd’ or ‘even’ and print the following message “Number is ODD” or Unit-3
“Number is Even” (1) Without using else option. (i1) With else option
8 WAP to accept three numbers from user and Print Maximum number Unit-3
9 WAP to print grade of a student using following rules : Unit-3
Percentage >70 means Grade A
Percentage 60-70 means Grade B
Percentage 50-60 means Grade C
Percentage <50 means Grade F
10 WAP to perform addition, multiplication, subtraction and division with Switch statement. Unit-3
11 WAP that reads number from 1 to 7 and accordingly it should print MONDAY to SUNDAY. Unit-3
12 WAP to enter a character and check whether it is a vowel or consonant using switch statement Unit-3
13 WAP to check whether entered character is vowel or not. Unit-3
14 WAP to display “Hello” five times. Unit-4
15 WAP to display 1-10 numbers, 20-30 numbers Unit-4
16 WAP to display multiplication table. Unit-4
17 Assume that you want to make the sum of 1 to 100. Give the necessary code to perform the same using (1) Unit-4
For loop (2) While loop (3) Do-while loop
18 WAP for finding sum of 1 to k. The number k should be read from the keyboard using Command line Unit-4
argument.
19 WAP to print multiple of N from given range of unsigned integers. For example, if N=5 and range is [17, 45] Unit-4
it prints 20, 25, 30, 35, 40, 45. Take input using Scanner class
20 WAP to find sum of all integers greater than 100 & less than 200 and are divisible by 5. Unit-4
21 WAP to count ODD and EVEN numbers from given 10 numbers Unit-4
22 WAP to find the sum of first N odd numbers. Unit-4
23 WAP to find 1+3/5+5/7+7/9+... series. Print addition of first N part.
24 WAP to find 1+1/2+1/3+1/4+......... +1/N series. Unit-4
25 WAP to find Factorial of a number. Unit-4
26 WAP to generate Fibonacci series of numbers Unit-4
27 WAP to reverse a number. Unit-4
28 WAP to calculate sum of digits (Ex: 123 => so sum of digit = 1+2+3=6) Unit-4
29 WAP to find out Armstrong Numbers. Example: - 153 is an Armstrong Number. Unit-4
30 WAP to check whether the given number is Prime or not. OR Write a Java program to find and print prime Unit-4
numbers between the numbers 1 to n, where the number n should be read from the keyboard.
31 WAP to check whether a number is a perfect number or not. (e.g. 123 is a perfect no i.e.1+2+3=1*2*3) Unit-4
32 WAP to find out sum of first and last digit of a given number Unit-4
33 WAP to print following pattern using loop statement for n row.
*
* %
* % %
* k% k% %
* * * * %
1
13
135
1357 Unit-4
1
01
101
0101
1
23
456

78910




*

#HH#

* * *

HHHH

ki e

HHHBHH

i e e e

1
2 2
333
4444
55555
* k k% %
* * k%
* k% *
* %
*
54321
4321
321
21
1
12345
2345
345
45
5
34 WAP to Print following pattern using loop statement for n row
*
* *
* * *
* * * *
1
A B
12 3
AB CD
123405
1
A B Unit-4
2 3 4
CDEF
56 78 9
1
2 2
3 3 3
4 4 4 4
1
123
12345
1234567
123456789
35 WAP to read 10 numbers from user and find Sum, Maximum, Minimum and Average of them Unit-5
36 WAP which declares array of 10 integers, enter data and sum all the elements which are even. Also find Unit-5
maximum number from them.
37 WAP to accept array of N integers and find Largest odd number as well as largest even number and display Unit-5
them.
38 WAP read in an array of integers and print its elements in reverse order. Unit-5
39 WAP to add two 3 x 3 Matrix or 2x2 matrix Unit-5
40 WAP to find maximum element from 3*3 Matrices Unit-5
41 WAP to find the minimum value from the array of 3 x 3. Unit-5
42 WAP to count number of positive, negative and zero elements from 3 x 3 matrix. Unit-5
43 WAP to read two matrix from the user and store the multiplication of two matrix in the resultant matrix. i.e. Unit-5
C=A*B
44 WAP to display transpose of given 3*3 matrix. Unit-5
45 WAP to check given string is palindrome or not. Unit-6
46 WAP to reverse the input string. Unit-6
47 WAP to concatenate two strings without using built in function. Unit-6
48 WAP to accept a string and count the number of vowels present in a string Unit-6




49 Write method headers (not the bodies) for the following methods: Unit-7
a. Return a sales commission, given the sales amount and the commission rate.

b. Display the calendar for a month, given the month and year.

c. Return a square root of a number.

d. Test whether a number is even, and returning true if it is.

e. Display a message a specified number of times.

f. Return the monthly payment, given the loan amount, number of years, and annual interest rate.
g. Return the corresponding uppercase letter, given a lowercase letter.

50 A pentagonal number is defined as n(3n-1)/2 forn=1, 2, . . ., and so on. Therefore, the first few numbers Unit-7
are 1,5, 12, 22, .. .. Write a method with the following header that returns a pentagonal number:

public static intgetPentagonalNumber(int n)

Write a test program that uses this method to display the first 100 pentagonal numbers with 10 numbers on
each line.

51 Write a method with the following header to display an integer in reverse order: Unit-7
public static void reverse(int number)

For example, reverse(3456) displays 6543. Write a test program that prompts the user to enter an integer and
displays its reversal.

52 WAP to find GCD of the 2 numbers using recursion Unit-7

53 WAP to calculate nCr using recursion. nCr=n! /(r! * (n-r)!) Unit-7

54 WAP to generate Fibonacci series of n given numbers using recursion. Unit-7

55 WAP to find sum of digit of given number using recursion. Unit-7

56 Write a program which takes five numbers as command line argument from user, store them in one Unit-8
dimensional array and display count of negative numbers.

57 Write a program that creates and initializes a four integer element array. Calculate and display the average of Unit-8
its values.

58 Write a program that prompts the user to enter the number of students, the students’ names, and their scores, Unit-8
and prints student names in decreasing order of their scores.

59 Write a program that creates an integer array and then uses a for loop to check whether the array is sorted Unit-8
from smallest to largest. If so, it prints “sorted” otherwise it prints “Not sorted”

60 Write a java program to calculate total and average to five values. Pass input values as constructor Unit-9
parameter.

61 Write a class named Rectangle to represent a rectangle. It contains following members: Unit-9
DATA: width(double) and height (Double) that specify the width and height of the rectangle.
Methods:

1. A no-arg constructor that creates a default rectangle.

2. A constructor that creates a rectangle with the specified width and height.
3. A method named getArea() that returns the area of this rectangle.

4. A method named getPerimeter() that returns the perimeter.

62 Write a JAVA program to create a super class called figure that storesthe dimensions of a two dimensional Unit-10
object. It also defines a method called area () that computes the area of an object.

The program derives two sub classes from figure. The first is rectangle and the second is Triangle. Each of
these subclasses overrides area (), so that it returns the area of a rectangle and a triangle respectively

Proposed Theory + Practical Evaluation Scheme by Academicians
(% Weightage Category Wise and it’s Marks Distribution)

L: \ 3 \ T: \ 0 \ P: 6

Note: In Theory Group, Total 4 Test (T1+T2+T3+T4) will be conducted for each subject.
Each Test will be of 25 Marks.
Each Test Syllabus Weightage: Range should be 20% - 30%

LUz el 7 Ll (oY o7 S-tzg’gzlt Categor % Weightage Marks Weightage
Practical) Practical) Credit CreJdit gory 0 ghtag ghtag
Theory MCQ 20% 40
Theory 3 Theory Descriptive (Mainly Programming) 30% 60
Theory Formulas and Derivation 0% 0
Theory Numerical 0% 0
Expected Theory % 50% 6 Calculated Theory % 50% 100
Practical Individual Project 25% 50
Practical Group Project 15% 30
Practical 3 Internal Practical Evaluation (IPE) 10% 20
Practical Viva 0% 0
Practical Seminar 0% 0
Expected Practical % 50% Calculated Practical % 50% 100
Overall % 100% 100% 200

Course Outcome

| Upon completion of the course, Students will be able to




CO1 | Understand basics of flowchart, algorithm, object oriented programming and decision making statements.
CO2 | Apply the use of looping constructs, arrays and String.

CO3 | Apply the concepts of classes, object and methods to create simple program.

CO4 | Understand the concept of Constructor, keywords and Inheritance.

Suggested Reference Books

1 Java : The Complete Reference, Herbert Schildt, McGrawHill

2 Core Java Volume I-Fundamentals, Cay S. Horstmann, Gary Cornell, Pearson India Education Services Pvt. Ltd.
3 Programming in JAVA, Second Edition , Sachin Malhotra & Saurabh Choudhary, Oxford

4 Java in 24 Hours, Cadenhead Rogers, Sams Publishing

5 Programming with Java, E Balagurusamy, Tata McGraw Hill

List of Open Source Software/Learning website

https://www.w3schools.com/

http://www.c4learn.com/javaprogramming/

https://www.geeksforgeeks.org/java/

http://www.tutorialspoint.com/java/

gl W[N] -

https://www.javatpoint.com/java-tutorial

Practical Project/Hands on Project

Sr.
No.

Project List

Linked with Unit

Airline reservation system, The main features of the airline reservation system are:
Reservation and cancellation of the airline tickets

1 . All Units
Perform transaction management
Maintain passenger records and report on the daily business transactions
Consider an array marks[20][5] which stores the marks obtained by 20 students in 5 subjects. Now write a program to
a) Find average marks obtained in each subject
b) Find average marks obtained by every student
c) Find the number of students who have scored below 50 in their average .
2 d) Display the scores obtained by every student in proper format All Units
e) Display top five students on the basis of percentage
f) Display grade in each subject
g) Calculate SPI/CPI of every student
3 Store Management System is a simple console-based application. In this project, you can manage a typical ‘fashion wear’
department store. You can add goods, edit goods, search, delete and display the goods.
Record the information (rate, quantity, name and code) of the added goods. You can search the goods by rate, code or All Units
quantity. And, similar goes for display; you can display the items by quantity, rate or code.
4 Library management System is a simple console-based application. You can add books, edit books, search, delete and display
the books.
Record the information (name of book, Author of book, Publisher of book, issued date/returned date of book). You can All Units
search the book by name, Author and Publication. And, similar goes for display; you can display the books according to
name, Author and Publication.
5 Personal Diary Management System is a console application. In this project, user can keep their personal record like they do
in a diary. You can keep records of the important things you do in your daily life, like meetings and various other tasks. All Unit
nits

You can handles password protection, add new diary record, modify and update an added record, delete or remove a record.
Also you can modify/change a password, display added record in list.




LOK JAGRUTI UNIVERSITY (LJU)
INSTITUTE OF ENGINEERING AND TECHNOLOGY

Department of Artificial Intelligence and Data Science (705)

Bachelor of Engineering (B.E.) — Semester — |1

Course Code: 017051291 Teaching Scheme
) . Lecture | Tutorial | Practical . Total

Course Name: Mathematics - 11 L) T P) Credit Hours

Category of Course: | Basic Science Course (BSC)

Prerequisite Course: Mathematics - | (017051191) 3 2 0 > >0

Syllabus
Unit : . : : : Teaching
Topic Prerequisite Topic Successive Topic
No. P g P P Hours
Matrices
1.1 Elementary row operations of matrices Divide & Conquer (017053591-
1.2 Row and reduced row echelon form Unit-3)
1.3 System of linear equations
1.4 Homogeneous system of linear equations 7
01 | 1.5 Non-homogeneous system of linear equations (14%)
1.6 Inverse of Matrix (Using Gauss-Jordan Method) (2:)ryptography(017053791-un|t-
1.7 Eigen values & vectors o :
1.8 Diagonalization of matrix (Only for Non-symmetric Matrix) Factorization(017051191-Unit-
. 1)
1.9 Cayley-Hamilton theorem
Fourier Series
2.1 Periodic function 5
o 2.2 Dirichlet’s condition ::: (10%)

2.3 Trigonometric series of sine and cosine function

2.4 Fourier series of a function of period 2L

2.5 Fourier series of even and odd function

Some Special Functions

Basic integration (017051191-
Unit-3)

2.6 Half range exeansions

3.1Gamma function, Beta function. (And its Properties)

3.2 Bessel function, Dirac’s Delta function (Definition only)

3.3 Error function and complementary Error function (Definition
only)

3.4 Heaviside’s function, pulse unit height and duration function
(Definition only)

3.5 Rectangle function, Gate function (Definition only)

3.6 Signum function, Saw tooth wave function (Definition only)

3.7 Triangular wave function, Halfwave rectified sinusoidal
function, Full rectified sine wave, Square wavefunction.
(Definition only)

Fourier Integral and Fourier Transform

4.1 Define Fourier integral

4.2 Cosine and sine integral

4.3 Define Fourier transform

4.4 Cosine and sine transform
First Order Ordinary Differential Equations

Basic integration (017051191-
Unit-3)

5.1 Geometric meaning of y’ = f(x, y) direction fields

5.2 Exact differential equations and integrating factor

5.3 Linear differential equations

5.4 Bernoulli equations
Higher Order Ordinary Differential Equations

Basic differentiation &
integration(017051191-Unit-3)

6.1 Linear differential equations of second and higher order

6.2 Homogeneous linear differential equations of higher order

6.3 Higher order non-homogeneous equations

6.4 Solution by undetermined coefficients

6.5 Solution by variation of parameters

6.6 Solution by [1/f(D)] r(x) method for finding particular
integral.

Factorization(017051191-Unit-
1)

6.7 Ordinary differential equations with variable coefficient
(Reducible to constant coefficient) (Cauchy-Euler’s &
Legendre’s Equation)

Solution by undetermined
coefficients (017051291-Unit-
6), Solution by [1/f(D)] r(x)
method for finding particular
integral (017051291-Unit-6)

(8%)

(8%)

(10%)

.
(14%)




Modeling of Ordinary Differential Equations
. . . First order ordinary differential
. 7.1 Orthogonal trajectories of curves (Only Cartesian Curves) equations (017051291-Unit-5) (6(2)%/0 )
7.2 Oscillations and resonance (For undamped Forced Higher order ordinary
Oscillations) differential equations
7.3 Modeling: Electric Circuits (Only RLC-Circuit) (017051291-Unit-6)
Power Series
8.1 Classification of singularities 5
08 | 8.2 Series solution near ordinary points (10%0)
8.3 Series solution near regular singular points
(Frobenius Method)
Laplace Transform
9.1 Laplace transform of elementary functions
9.2 Differentiation of Laplace transform
9.3 Integration of Laplace transform o o 7
09 | 9.4 Laplace transform of derivatives Basic differentiation & (14%)
9.5 Laplace transform of integrals integration(017051191-Unit-3)
9.6 Unit step function and Dirac’s delta function ---
9.7 Inverse Laplace transform
9.8 Convolution theorem
Application of Laplace Transform
Laplace transform of
10.1 Solution of linear ordinary differential equation elementary functions, Laplace 3
10 transform.of derivat.ives, Unit (6%)
step function and Dirac’s delta —
10.2 Solution of simultaneous equations function, Inverse Laplace
transform, Convolution
theorem(017051291-Unit-9)
Proposed Theory + Practical Evaluation Scheme by Academicians
(% Weightage Category Wise and it’s Marks Distribution)
L: | 3 T 2 | P: 0
Note: In Theory Group, Total 4 Test (T1+T2+T3+T4) will be conducted for each subject.
Each Test will be of 25 Marks.
Each Test Syllabus Weightage: Range should be 20% - 30%
Total
Group (Theory or Group (Theory or - 0 : .
Practical) Practical) Credit S(l:ﬁjgictt Category Yo Weightage Marks Weightage
Theory MCQ 15% 15
Theory 5 Theory Descriptive 0% 0
Theory Formulas and Derivation 10% 10
Theory Numerical 75% 75
Expected Theory % 100% 5 Calculated Theory % 100% 100
Practical Individual Project 0% 0
Practical Group Project 0% 0
Practical 0 Internal Practical Evaluation (IPE) 0% 0
Practical Viva 0% 0
Practical Seminar 0% 0
Expected Practical % 0% Calculated Practical % 0% 0
Overall % 100% 100% 100

Course Outcome

Upon completion of the course students will be able to

CO1 | Understand and apply matrix operation and properties, solve systems of linear equations using matrices, analyze systems using eigen values and eigne
vectors, apply matrices in signal processing tasks, Explain the concept of Fourier series and its properties, Apply Fourier series in digital
communications and image processing also in control system analysis.

CO2 | Design filter and modulation schemes and Implement algorithms like FFT for efficient computation of Fourier transforms, Apply Bessel functions and
other special function to solve engineering problems. Solve first order & first degree ODESs using various methods.

CO3 | Solve higher order linear ODEs using various methods such as undetermined coefficients, variation of parameters. Formulate ODEs from real-world
engineering problems. Apply knowledge of ODEs to design and analyze systems in computer engineering domains. Apply orthogonal trajectories in
edge detection algorithms for image processing and utilize for curve fitting and surface modeling in computer graphics. Understand the significance of
ordinary and singular points in ODEs.

CO4 | Understand and apply Laplace transforms to solve linear ODEs with constant coefficients. Apply knowledge to real-world engineering problems,
especially in signal processing, circuit analysis, control system and system modeling.

Suggested Reference Books

1 Elementary Linear Algebra, Applications version, Anton and Rorres, Wiley India Edition.

Advanced Engineering Mathematics, Erwin Kreysig, Wiley Publication.

2
3 Advanced Engineering Mathematics, Dennis G. Zill, 4" edition, Jones and Bartlett Publishers.
4 Higher Engineering Mathematics, B.S.Grewal, Khanna Publishers.

List of Open Source Software/Learning website

1 https://nptel.ac.in



https://nptel.ac.in/courses/

LOK JAGRUTI UNIVERSITY (LJU)
INSTITUTE OF ENGINEERING AND TECHNOLOGY

Department of Artificial Intelligence and Data Science (705)

Bachelor of Engineering (B.E.) — Semester — |1

Course Code: 117052291 Teaching Scheme
Course Name: Fundamental of Electronics and Electrical Engineering Lecture | Tutorial | Practical Credit Total
) (L) (T) (P) Hours
Category of Course: | Engineering Science Course (ESC)
Prerequisite Course: 3 0 2 30
Syllabus
Unit . . . . : Teaching
No. Topic Prerequisite Topic Successive Topic Hours
DC Circuits
1.1 Electrical circuit elements (R, L and C), Voltage and
current Sources
1.2 Ohm’s law, Series and parallel resistive circuit with 3
01 | voltage & current divider rules (10%)
1.3 Kirchhoff’s current and voltage laws Ohm’s Law (117052291-Unit-1.2)
Ohm’s Law (117052291-Unit-1.2),
1.4 Charging and discharging of capacitor Kirchhoff’s current and voltage laws
(117052291-Unit-1.3)
Network Theorems
Ohm’s Law (117052291-Unit-1.2),
2.1 Thevenin and Norton Theorems Kirchhoff’s current and voltage laws
(117052291-Unit-1.3) 3
02 Ohm’s Law (117052291-Unit-1.2), (10%0)
2.2 Superposition Theorem and Source Transformation Kirchhoff’s current and voltage laws
(117052291-Unit-1.3)
Ohm’s Law (117052291-Unit-1.2),
2.3 Nodal and Mesh Analysis Kirchhoff’s current and voltage laws
(117052291-Unit-1.3)
Single Phase AC Circuits
3.1 Generation of Single Phase, Representation of
Sinusoidal Waveforms 3
03 | 3.2 RMS, Average Values and Peak Values, Form Factor (10%)

and Peak Factor

3.3 Phasor Representation of AC Quantities

Analysis of Single-Phase AC Circuits

Generation of Phase

117052291-Unit-3.1

Single

4.1 Analysis of Single-Phase AC Circuits consisting of R, L
and C with Power Measurement

Ohm’s Law (117052291-Unit-1.2),
Kirchhoff’s current and voltage laws

(117052291-Unit-1.3) 3
04 ’ -Unit- 109%
4.2 Analysis of Single-Phase Series AC Circuits consisting Ohm s Law (117052291-Unit-1.2), (10%)
of RL, RC and RLC with Power Measurement Kirchhoff’s current and voltage laws
’ (117052291-Unit-1.3)
. - Analysis of Single-Phase Series RLC
4.3 Series RLC AC Circuit at Resonance Circuit (117052291-Unit-4.2)
Three Phase AC Circuits
. Generation  of  Single  Phase
5.1 Generation of three phase E.M. F (117052291-Unit-3.1)
5.2 Voltage and Current Relations in ‘STAR’ Three Phase N . 3
05 AC Circuit (10%)
5.3 Voltage and Current Relations in ‘DELTA’ Three Three Phase ‘STAR’AC Circuit .
Phase AC Circuit (117052291-Unit-5.1)
. N Three Phase ‘STAR’AC Circuit
5.4 Power Measurements in Three Phase AC Circuits (117052291-Unit-5.1)
Transformers
6.1 Faraday’s Law of Electromagnetic Induction --- ---
6.2 Construction of transformer, Types, Working Principle , 1 inie 3
06 | of Transformer Operations, E.M.F equation Faraday’s Law (117052291-Unit-6.1) (10%)
. Working Principle of Transformer
6.3 Single Phase Step-Up and Step-Down Transformers Operations (117052291-Unit-6.2)
6.4 Three Phase Transformers
Electrical Machines
7.1 Three Phase Induction Motor, Generation of Rotating , 1 Imis 3
07 magnetic field Faraday’s Law (117052291-Unit-6.1) (10%)

7.2 Single Phase Induction Motor

Faraday’s Law (117052291-Unit-6.1)

7.3 DC Motors-Construction, Working & Types

Faraday’s Law (117052291-Unit-6.1)




Diode Circuits

08

8.1 Basic idea about forward bias, reverse bias of Diode and
VI characteristics

3
(10%)

8.2 Half wave rectifier, Full wave rectifier

8.3 Bridge rectifier

Bipolar junction transistors

09

9.1 BJT operation, BJT voltages and currents Unit-8.1)

Basic idea about diodes (117052291-

3
(10%)

9.2 CE characteristics

BJT operation (117052291-Unit-9.1)

9.3 Transistor as a switch 9.2)

Transistor Biasing

CE characteristics (117052291-Unit-

10.1 DC Load Line Concepts & Q Point Stabilization

CE characteristics (117052291-Unit-

9.2)
. . CE characteristics (117052291-Unit- 3
10 10.2 Fixed Bias 9.2) (10%)
10.3 Collector to Base Bias SC):I;)characterlstlcs (117052291-Unit-
10.3 Voltage Divider Bias g:l;)characterlstlcs (117052291-Unit-
Sr No. Practical Title Link to Theory Syllabus

1 Verify KVL and KCL using Development kit. Unit-1
2 To verify the Thevenin Theorem Unit-2
3 To verify the Superposition Theorem Unit-2
4 Measurement of the electric power in a single-phase AC Resistive Circuit. Unit-4,5
S To obtain power & power factor of single-phase R — L Series circuits Unit-4,5
6 To obtain power & power factor of single-phase R — L - C Series circuits Unit-4,5
7 To plot input and output waveforms of the Half Wave Rectifier. Unit-8
8 To plot input and output waveforms of the Bridge Rectifier. Unit-8
9 To study the input and output characteristics of NPN transistor in Common Emitter mode. Unit-9

Major Components/ Equipment

Sr. No. Component/Equipment
1 DC Network Development Kit, Voltmeter, Ammeter, Connecting Wires
2 DC Network Development Kit, VVoltmeter, Ammeter, Connecting Wires
3 DC Network Development Kit, Voltmeter, Ammeter, Connecting Wires
4 Ammeter (0-5 amp), Voltmeter (0-300 volt), Wattmeter (5-amp, 300-volt, 1500 watt), Multimeter, Lamp-bank (non-inductive resistance)
(230V, amp), Single-phase variac
5 Ammeter (0-5 amp), Voltmeter (0-300 volt), Wattmeter (5-amp, 300-volt, 1500 watt), Multimeter, Inductive coil (50 Hz, 5 amp), Lamp-bank

(non-inductive resistance) (230V,5 amp), Single-phase variac

inductive resistance) (230V, amp), Choke coil, Capacitor bank

Ammeter (0-5 amp) Voltmeter (0-300 volt), Wattmeter (5-amp, 300-volt, 1500 watt), Multimeter, Single-phase variac, Lamp-bank (non-

Trainer Kit, DC Power Supply, Function Generator, Connecting Wires, DSO.

Trainer Kit, DC Power Supply, Function Generator, Connecting Wires, DSO.

©O© |o(N|] O

Trainer Kit, DC Power Supply, Function Generator, Connecting Wires, Multimeter.




Proposed Theory + Practical Evaluation Scheme by Academicians

(% Weightage Category Wise and it’s Marks Distribution)

L: 3 T: 0

Note : In Theory Group, Total 4 Test (T1+T2+T3+T4) will be conducted for each subject.
Each Test will be of 25 Marks.
Each Test Syllabus Weightage: Range should be 20% - 30%

LD (ITEel Ry Gir LD (IEelRy 617 Sﬂgtgzzt Categor % Weightage Marks Weightage
Practical) Practical) Credit J& gory o Vveightag ghtag
Credit
Theory MCQ 26% 35
Theory 3 Theory Descriptive 8% 10
Theory Formulas and Derivation 11% 15
Theory Numerical 30% 40
Expected Theory % 75% A Calculated Theory % 75% 100
Practical Individual Project 0% 0
Practical Group Project 9% 35
Practical 1 Internal Practical Evaluation (IPE) 16% 65
Practical Viva 0%
Practical Seminar 0% 0
Expected Practical % 25% Calculated Practical % 25% 100
Overall % 100% 100% 200

Course Outcome

Upon completion of the course students will be able to

CO1 | Apply fundamental circuit principles in a methodical way that is appropriate for analysis and design and then use these network theorems to further

analyze the electric circuit.

CO2 Identify and analyze the waveforms and phasor diagrams for single phase AC circuits.

CO3 | Summarize the working principles and uses of electrical machines, both rotational and static and recognize how rotating magnetic fields are created.

CO4 | Comprehend the numerous semiconductor devices, their distinctive features and provide examples of how transistors operate, along with

design.

transistor biasing. Also, this will enable students to make contributions to their understanding of system implementation and computer hardware

Suggested Reference Books

1 B. L. Theraja, ‘A Textbook of Electrical Technology’, S. Chand Publication-Volume I.

J.B. Gupta, Basic Electrical Engineering, Kataria & Sons -Volume I.

Charles Alexander and Matthew Sadiku, “Fundamentals of Electric Circuits”, McGraw Hill.

Edward Hughes, Harlow, “electrical & electronic technology”, Pearson Education Limited.

U. A. Patel, ‘Elements of Electrical Engineering’, Atul Prakashan.

Albert Malvino & David, “Electronic Principles”, Tata McGraw-Hill, Seventh edition.

R. L. Boylestad and L. Nashelsky, “Electronic Devices and Circuit Theory”, Pearson Education.

O|IN|O|(OTB W

David A. Bell, “Electronic Devices and Circuits”, Oxford University Press, Fifth edition.

List of Open Source Software/Learning website

1 http://nptel.ac.in

2 https://www.electronicscoach.com

3 https://www.electrical4u.com

Practical Project/Hands on Project

S Linked

' Project List with
No. X

Unit

Case study: Verify KVL and KCL for given premises. Unit 01

Identify the values of various passive components (R, L and C) for given circuit board. Unit 02

3 | AC voltage measuring Device using Arduino. Unit 04

4 | Calculation of a Number of turns and voltage level for a given center tapped Transformer. Unit 06

T
5 | Design D.C. power supply for mobile. — . . . | Unit08
AR PO =
6 | Dancing LED circuit can be used for any visual sign indication in any highways. Unit 08




Security Alarm system for theft detection. Unit 09

Design automatic ignition electric circuit using bread board. All unit




LOK JAGRUTI UNIVERSITY (LJU)
INSTITUTE OF ENGINEERING & TECHNOLOGY

Department of Artificial Intelligence and Data Science (705)

Bachelor of Engineering (B.E.) — Semester — |1

Course Code: 117052292 Teaching Scheme
Course Name: Computer Programming using Java-2 Le(clfl)Jre Tu(t_?_)rlal Pra(lcat)lcal Credit Jg&?ls
Category of Course: | Engineering Science Course (ESC) 5 0 ) 30
Prerequisite Course: | Computer Programming using Java-1 (117052191)
Syllabus
Unit . . : : . Teaching
Topic Prerequisite Topic Successive Topic
No. P g P P Hours
Abstraction & Interface with Runtime Polymorphism
1.1 Dynamic method dispatch, Object casting and instance of
operator . . 2
01 _ -
1.2 Abstract class, Abstract Method Inheritance (11170(;52191 Unit (7%)
1.3 Interface: Implementation of Interface(Partial & Full)
Extend Interface
Introduction to Package 5
02 | 2.1 Use of Package, Import statement, Access Modifiers Inheritance (117052191 — Unit - --- (7%)
2.2 Access control with example 10) ---
Exception handling
3.1 Types of Errors, checked and unchecked Exception 3
03 | 3.2 Exception handling mechanism: Use of try, catch, throw, throws | Abstraction &  Interface (10%)

04

05

and finally

Multithreaded Programming

(117052292 — Unit - 01)

3.3 Builtin Exceetion, Custom Exceetion

4.1 Introduction about Thread

4.2 Thread life cycle

4.3 Thread class and Runnable interface

4.4 Thread methods: start(), run(), getName(), setName(), sleep(),
join(), isAlive(), wait(), notify(), currentThread()

4.5 Synchronized Methods and Synchronized Blocks, Producer —
Consumer Problem solution using wait() & notify()

Collection-Part 1

Abstraction & Interface
(117052292 — Unit - 01)
Exception Handling (117052292

~ Unit - 03)

5.1 What is collection and need of it. Collection framework
Hierarchy,

Classes and interfaces in collections, Methods of Collection
interface: add(), addAlll(), clear(), contains(), iSEmpty(),
iterator(), remove(), removeAll(), toArray().

5.2 List Interface:

ArrayList: add(int index, E element), add(E e), clear(),
ensureCapacity(int requiredCapacity), get(), set(), isEmpty(),
lastindexOf(Object 0), remove(int index), sort(),size(), for each
loop to print all elements indexOf(), lastindexOf()

Add Multiple element with Arrays.asList() in Constructor.

Linked List: Linked list Creation, add(),add(int index, E
element), addAll(), addFirst(), addLast(), clear(), contains(),
getFirst(), getLast(), remove(), remove(int index), user iterator to
print linked list elements

Collections class : frequency(), reverse(), max(), min(), sort(),
Comparator.comparing() to sort class objects by properties.

5.3 List Interface

Vector: create vector, add(), add(index,element), capacity(),
clear(), clone(), elementAt(int index), equals(Object 0), isEmpty(),
remove()

Stack: Creating a Stack, push(E item), pop(),peek(), search(Object
0), empty(), fetch value using iterator()

(13%)

3
(10%)




Collection-Part 2

06

6.1 Queue Interface: Priority Queue class : add(object),
offer(object), remove(), poll(), element(), peek(): Print Queue
using iterator

Dequeue Interface: ArrayDeque class: ArrayDeque creation,
add(Element e), addAll(Collection<? extends E> c),
addFirst(Element e), addLast(Element e), clear(), getFirst(),
getLast(), isEmpty(), offerFirst(Element e), offerLast(Element e),
peek(), remove(), removeFirst(), removeLast(), size()

3
(10%)

6.2 Set Interface: HashSet: add(), clear(), remove(), iSEmpty(),
size(), removeAll(), addAll(), equals(), print using iterator

Map Interface: HashMap: create HashMap, size(), isEmpty(),
remove(), put(), putAll(), getKey(), getValue(),print using iterator
or foreach

HashTable: put(), remove(), containsKey(), clear(),getKey(),
getValue(),print using iterator or foreach

10 Programming

7.1 Introduction to Stream, Byte Stream, Character stream

07

7.2 File Class and its method, constructor of File Class, methods
like : canExecute(), canRead(), createNewFile(), equals(),
exists(), getAbsolutePath(), getName(), getParent(),
getParentFile(), getPath(), isDirectory(), isFile(), length(),
listFiles(), mkdir(), list().

Constructor (117052191 — Unit -
08)

7.3 File Input Stream, File Output Stream

Character Stream

(10%)

3

8.1 Readers and Writers class, FileReader, FileWriter

08

8.2 Buffered Reader, InputStreamReader,

IO Programming (117052292 —

8.3 RandomAccessFile with constructor and methods like: close(), Unit - 07)

readInt(), readUTF(), seek(), writeDouble(), writeFloat(), write(),
read(), length(), getFilePointer

JDBC Part-1

(10%)

9.1 JDBC Architecture

09

Abstraction & Interface
9.2 JDBC Drivers, Steps to connect to Database, Connectivity with | (117052292 — Unit - 01)
MySQL, DriverManager, Connection Exception Handling

(117052292 — Unit - 03)

4
(13%)

9.3 Types of JDBC statements: Statement, Prepared statement,
Callable statement Iterator (117052292 — Unit - 05)

JDBC Part-2

10.1 Database Metadata, Resultset Metadata
JDBC Part-1 (117052292 — Unit

10

3

- 09)
File, File Handling (117052292
— Unit— 07 & 08)

10.2 Storing image, Retrieving image, Storing file, Retrieving
file, Stored procedures, and functions, Transaction
Management(commit(). rollback(), setAutoCommit())

(10%)

Sr No.

Practical Title

Link to Theory Syllabus

Write an application that generates custom exception if any value from its command line arguments is
negative.

Unit—3

Write a method for computing xy by doing repetitive multiplication. x and y are of type integer and are to be
given as command line arguments. Raise and handle exception(s) for invalid values of x and y. Also define
method main. Use finally in above program and explain its usage.

Unit—3

It is required to maintain and process the status of total 9 resources. The status value is to be stored in an
integer array of dimension 3x3. The valid status of a resource can be one of the 2followings:free: indicated
by integer value 0 occupied: indicated by integer value 1 inaccessible: indicated by integer value 2

Declare a class called ResourcesStatus, having data member called statusRef, referring to a two dimensional
array (3x3) of integers to be used to refer to the above mentioned status values.

Define a member method called processStausCount that counts and displays total number of free resources,
total number of occupied resources and total number of inaccessible resources. The exception to be raised
and handled if total number of occupied resources exceeds total number of free resources. The handler marks
status of all inaccessible resources as free. Accept initial status values from command line arguments and
initialize the array. Raise and handle user defined exception if invalid status value given

Unit—3




4 Write a complete program to accept N integer numbers from the command line. Raise and handle exceptions Unit—3
for following cases :
- when a number is —ve
- when a number is evenly divisible by 10
- when a number is greater than 1000 and less than 2000
- when a number is greater than 7000
Skip the number if an exception is raised for it, otherwise add it to find total sum

5 Declare a class called book having author_name as private data member. Extend book class to have two sub Unit-1
classes called book_publication&paper_publication. Each of these classes have private member called title.
Write a complete program to show usage of dynamic method dispatch (dynamic polymorphism) to display
book or paper publications of given author. Use command line arguments for inputting data. .

6 Write a program that reads file name from user, through command line argument and displays/reads content Unit—6
of the text file on console.

7 Write a program that reads file name from user, through command line argument and displays/reads content Unit— 6
of the text file on console.

8 Write a program to replace all “word1” by “word2” from a filel, and output is written to file2 file and Unit—6
display the no. of replacement.

9 Write a program that counts the no. of words in a text file. The file name is passed as a command line Unit—7
argument. The program should check whether the file exists or not. The words in the file are separated by
white space characters.

10 Write a program to read the content of a file into a character array and write it into another file. Get names of Unit—7
the files from command line

11 Read employee salary and calculate the income tax based on 10% of income and store it in tax.txt file for Unit—7
five different employees

12 The abstract Vegetable class has three subclasses named Potato, Brinjal and Tomato. Write an application Unit—1
that demonstrates how to establish this class hierarchy. Declare one instance variable of type String that
indicates the color of a vegetable. Create and display instances of these objects. Override the toString()
method of Object to return a string with the name of the vegetable and its color

13 Write a program that illustrates interface inheritance. Interface P is extended by P1 And P2. Interface P12 Unit—1
inherits from both P1 and P2.Each interface declares one constant and one method. Class Q implements
P12.Instantiate Q and invokes each of its methods. Each method displays one of the constants

14 The Transport interface declares a deliver() method. The abstract class Animal is the superclass of the Tiger, Unit-1
Camel, Deer and Donkey classes. The Transport interface is implemented by the Camel and Donkey classes.
Write a test program that initialize an array of four Animal objects. If the object implements the Transport
interface, the deliver() method is invoked. .

15 Write a abstract class named Person and its two subclasses named student and Employee. A person has a
name, address, phone number and email address. A student has enrollment course. An Employee has an
office, salary, and designation. Define constructors and methods for input and display for both classes. Unit—1
Define constructor and methods for input and display for both classes. Write a main program to give
demonstration of all.

16 Write a complete multi-threaded program to meet following requirements: Unit-4
- Read matrix [A] m x n
- Create m number of threads
- Each thread computes summation of elements of one row, i.e. ith row of the matrix is
processed by ith thread. Where 0 <= i< m.
- Print the results

17 Write an application that executes two threads. One thread displays "Good Morning™ every 1000 Unit-4
milliseconds & another thread displays "Good Afternoon” every 3000 milliseconds. Create the threads by
implementing the Runnable interface.

18 Write a complete multi-threaded program to meet following requirements: Unit—4
0 Two threads of same type are to be instantiated in the method main.
0 Each thread acts as a producer as well as a consumer.
0 A shared buffer can store only one integer information along with the source &
destination of the information at a time.
o The information produced is to be consumed by appropriate consumer.
0 Both producers produce information for both consumers.
0 Each thread produces 5 information

19 Write a multithreaded program to print all odd positive numbers in ascending order up to n, where n is a Unit—4
positive integer number given as a command line argument. Instantiate requited number of threads, where
each thread except the last, examines next 50 numbers and the last thread examines remaining numbers up to
n.

20 Write a complete multi threaded program to meet following requirements for producerconsumer threads: Unit—4
- Three threads — one producer and two consumers to be instantiated in the method main.
- At a time, the producer produces one integer information along with consumer _id to represent
id of a consumer that will consume produced information.
- Information and consumer _id are stored in a shared buffer.
- The information produced is to be consumed by appropriate consumer only, as specified by
the producer.
- The producer thread produces total 6 information

21 Write a complete multi threaded program to meet following requirements for producerconsumer threads: Unit—4

- Three threads — one producer and two consumers to be instantiated in the method main.

- At a time, the producer produces one integer information along with consumer _id to represent
id of a consumer that will consume produced information.

- Information and consumer _id are stored in a shared buffer.

- The information produced is to be consumed by appropriate consumer only, as specified by
the producer.

- The producer thread produces total 6 information




22

Consider Bank table with attributes AccountNo,CustomerName, Balance, Phone and Address. Write a
database application which allows insertion, updation and deletion of records in Bank table. Print values of
all customers whose balance is greater than 20,000.

Unit - 10

23

Write a program using JDBC for getting personal information — name, birthdate, sex, address, phone no,
email-id & store it in database. Also provide list of all records, all male, all female & all minors (age below
18).

Unit - 10

24

Write Java application program to change the basic = basic + 500 of all the employees whose age is greater
then 40 from employee table then display how many record updated

Unit - 10

25

Give the use of Statement, PreparedStatement and CallableStatement object and Write code to insert three
records into student table using PreparedStatement (assume student table with Name, RolINo, and Branch
field ).

Unit—9




Major Components/ Equipment

Sr. No.

Component/Equipment

1 Computer

JDK, JRE, VS CODE, PhpMyAdmin, My SQL

Proposed Theory + Practical Evaluation Scheme by Academicians

(% Weightage Category Wise and it’s Marks Distribution)

L: 5 T: 0 P: 2

Note : In Theory Group, Total 4 Test (T1+T2+T3+T4) will be conducted for each subject.

Each Test will be of 25 Marks.

Each Test Syllabus Weightage: Range should be 20% - 30%

L (IS0 oL SIELD (el oF SIEFZI(I:t Categor % Weightage Marks Weightage
Practical) Practical) Credit J& gory o Vveightag ghtag
Credit

Theory MCQ 20% 40
Theory c Theory Descriptive (Mainly Programming) 30% 60
Theory Formulas and Derivation 0%
Theory Numerical 0%

Expected Theory % 50% 6 Calculated Theory % 50% 100
Practical Individual Project 25% 50
Practical Group Project 15% 30
Practical 1 Internal Practical Evaluation (IPE) 10% 20
Practical Viva 0%

Practical Seminar 0%
Expected Practical % 50% Calculated Practical % 50% 100
Overall % 100% 100% 200

Course Outcome

Upon completion of the course students will be able to

CO1 | Apply concept of abstraction, interface, packages and Exception handling to create error free code.

CO2 Implement multithreading in object programs, understand use of collection ( ArrayList, LinkedList, Vector and Stack ) in programs.

CO3 | Understand different kind of file 1/0O programming, use of collection ( Queue, set, Hash Map and Hash Table ) in programs.

CO4 | Apply the concepts of JIDBC, Transection processing, statement objects and Resultset to perform operations on Database.

Suggested Reference Books

1 Java: The Complete Reference, Tenth Edition (Complete Reference Series), Herbert Schildt — McGrawHill

Java Server Programming Java EE 7 (J2EE 1.7), Black Book Kindle Edition, Kogent Learning Solutions Inc — Dreamtech

Core Java Volume I--Fundamentals, 11th edition, Cay Horstman — Pearson

Core Java - An Integrated Approach Includes All Version Upto Java 8, Dr. R. Nageswara Rao — Dreamtech

gl lwN

Programming with Java by, E Balagurusamy — McGrawHill

List of Open Source Software/Learning website

https://www.javatpoint.com/java-tutorial

https://www.tutorialspoint.com/java/index.htm

https://www.geeksforgeeks.org/java/

https://www.oracle.com/java/technologies/downloads/#jdk17-windows & https://notepad-plus-plus.org/downloads/

gl W[N] -

https://www.programiz.com/java-programming/
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LOK JAGRUTI UNIVERSITY (LJU)
INSTITUTE OF ENGINEERING & TECHNOLOGY

Department of Artificial Intelligence and Data Science (705)

Bachelor of Engineering (B.E.) — Semester — |1

Course Code: 117053291 Teaching Scheme
. Lecture | Tutorial | Practical i Total
Course Name: Database Management System L) M P) Credit Hours
Category of Course: | Professional Core Course (PCC) 5 0 ) 6 30
Prerequisite Course: | Computer Programming using Java-1 (117052191)
Syllabus
Unit : . . . : Teaching
Topic Prerequisite Topic Successive Topic
No. P 9 P P Hours
Introduction of Database
1.1 Database-System Applications, Purpose of Database Systems
o1 1.2 Types of Database Models, Data Independence 1
o 0,
1.3 Database Architecture-Levels, Data Independence, Database (3%)
Languages, Components of a DBMS Architecture, Database
Users and Administrators (DBA)
Entity-Relationship Model
2.1 Basic Concepts, Design Process, Entity-Relationship Model
02 2.2 Constraints, Entity-Relationship Diagrams and its Design Basic Concepts (117053291 2
Issues Unit - 2) (8%0)
2.3 Extended E-R Features— Generalization, Specialization, Basic Concepts (117053291
Aggregation, Reduction to E-R Database Schema Unit — 2)
Basics of SQL
SQL Constraints and
Functions (117053291 Unit-
4), Structured Query
Language (SQL) (117053291
3.1 Basics of SQL- Rules, Process, Characteristics, Advantages, , Unit - 7)), PL/SQL Concepts 4
03 | SQL Data types (Numeric, Varchar, Char, Integer, Date, Time, (117053291 Unit-9), Full (129%)

04

Timestamp), DDL, DML, DQL, DCL, Structure — Creation,
Alteration

SQL Constraints and Functions

Stack Development using
JavaScript (017053691 Unit —
10.2), Fundamentals of
Computer Science using
Python-1(017052491 Unit —

9.1,9.2!

4.1 Defining Constraints — Primary Key, Foreign Key, Unique,
Not Null, Check, IN

Basics of SQL (117053291
Unit — 3)

SQL Constraints and
Functions (117053291 Unit-
5), Structured Query
Language (SQL) (117053291
Unit - 7)), PL/SQL Concepts
(117053291 Unit-9)

4.2 Functions —
Aggregate Functions AVG,COUNT,SUM,MAX,MIN

Built-In Functions —

1. Numeric/Math ABS,CEIL,DIV,EXP,FLOOR,MOD,
POWER,ROUND,SQRT, TRUNC)

2. Date
AGE,CURRENT_DATE,CURRENT_TIME,CURRENT_TIMES
TAMP,EXTRACT [EXTRACT TIMESTAMP -DAY OF
MONTH,DAY OF WEEK,DAY OF
YEAR,MONTH,WEEK,HOUR,MINUTE,SECOND]

3. String Functions

ASCII,CHR,CONCAT,CONCAT_WS,
INITCAP,LEFT,LENGTH,LOWER,LPAD,LTRIM,POSITION,
REPEAT,REPLACE,
REVERSE,RIGHT,RPAD,RTRIM,SUBSTRING,TRIM,UPPER

Set Operations
UNION,UNIONALL,INTERSECT, MINUS

SQL Constraints and
Functions (117053291 Unit-
5), Structured Query
Language (SQL) (117053291
Unit - 7)), PL/SQL Concepts
(117053291 Unit-9)

4
(12%)

| 05 |Relationa| Model 2 |




5.1 Structure of Relational Databases, Schema, Keys, Domains, (8%0)
Relations
5.2 Relational Algebra — Fundamental Operators (Projection, | Structure of Relational
Selection, Cross Cartesian, Union, Intersection, Set Difference, | Databases (117053291 Unit —
Join) and Syntax 5)
5.3 Relational Algebra Queries Rel_atlonal Algebra (117053291
Unit —5)
Relational Database Design
6.1 Functional Dependency — Definition, Partial FD, Trivial and
Non-Trivial FD, Closure of FD Set, Closure of Attributes,
o6 | Irreducible Set of FD 2
6.2 Normalization — 1nf, 2nf, 3nf, BCNF Function Dependency (9%)
(117053291 Unit — 6),
6.3 Decomposition Using FD- Dependency Preservation Normalization (117053291
Unit - 6)
Structured Query Language (SQL)
7.1 Sub-Queries, Correlated Sub-Queries(Select Statement), Use .
of Where Clause, Group By, Having, Order By, SQL Conditions/ Uﬁ?icg)ogggbglrg&?gé Q:n q PL/SQL Concepts
Operators (AND, OR, NOT, IN, NOT IN, BETWEEN NOT Function,s (117053291 Unit-4) (117053291 Unit-9)
BETWEEN, LIKE) 5
H 0,
07 7.2 Join and its Types, Exist, Not Exist, Any, All, View and its B@sms of SQL (117053291 PL/SQL Concepts (159)
Types(Create, Update, Delete) Unit - 3), SQL Constraints and (117053291 Unit-9)
' ’ Functions (117053291 Unit-4)
7.3 Transaction Control Commands — Commit, Rollback, Save B_asms of SQL (117053291 PL/SQL Concepts
point Unit — 3), SQL Constraints and (117053291 Unit-9)
Functions (117053291 Unit-4)
Transaction & Recovery Management
8.1 Transaction Concept, ACID Properties
8.2 Concurrent Executions of Transactions and Related Problems, Transaction Concept
Serializability, Testing for Serializability, Types of (117053291 Unit — 8)
Serializability- Conflict and View 3
08 | 8.3 Solution to Concurrency Related Problems, Locking Transaction Concept, (10%)
Mechanism, Two-Phase Locking Protocol, Two- Phase Commit Serializability (117053291
Protocol Unit — 8)
Serializability, Concurrent
8.4. System Recovery, Log-Based Recovery Execution of Transactions
(117053291 Unit — 8)
PL/SQL Concepts
9.1 PL/SQL Concepts- Block structure, sub-block, Select Into Basics of SQL (117053291
09 | Statements, Control Structures (IF, WHIE LOOP, FOR LOOP) Unit — 3), Constraints and S
Cursors (Implicit, Explicit), Stored Procedures, Stored Function, | Functions (117053291 Unit-4), (15%0)
Database Triggers Structured Query Language
SSQL! 5117053291 Unit-7 !
Query Processing & Query Optimization
10.1 Overview of Query Processing, Introduction of Query
10 | Optimization, Data Security, Audit trail (85/
10.2 Introduction, Access Control Concept, Types of Access )
Controls Techniques
Sr No. Practical Title I UACeRy
Syllabus
Consider following databases and draw ER diagram and convert entities and relationships
to relation table for a given scenario.
1. COLLEGE DATABASE:
STUDENT (RN, SName, Address, Phone, Gender)
CLASS (RN, EnrolNo)
SUBJECT (Subcode, Title, Sem, Credits)
1 MARKS (RN, Subcode, EnrolNo, Testl, Test2, Test3, FinallA) Unit-2
2. COMPANY DATABASE:
EMPLOYEE (SSN, Name, Address, Sex, Salary, SuperSSN, DNo)
DEPARTMENT (DNo, DName, MgrSSN, MgrStartDate)
DLOCATION (DNo,DLoc)
PROJECT (PNo, PName, PLocation, DNo)
WORKS ON (SSN, PNo, Hours)
To study DDL-create and DML-insert commands.
From the below given tables, perform the following queries:
CREATE TABLE DEPOSIT (ACTNO VARCHARZ2(5) ,CNAME VARCHAR2(18) , BNAME VARCHAR2(18)
AMOUNT NUMBER(8,2) ,ADATE DATE);
2 CREATE TABLE BRANCH(BNAME VARCHAR2(18),CITY VARCHAR2(18)); Unit-3
CREATE TABLE CUSTOMERS(CNAME VARCHAR2(19) ,CITY VARCHAR2(18));
CREATE TABLE BORROW(LOANNO VARCHAR2(5), CNAME VARCHAR2(18), BNAME VARCHAR2(18),
AMOUNT NUMBER (8,2));




DEPOSIT
BRANCH

ACT- ANOU

NO CNAME BNAME NT ADATE VRCE NAGPUR
100 ANIL VRCE 1000.00 1-MAR.9S LEEL pachE
101 SUNTL AN 5000.00 4.JAN .96 EAROLBAGH o bl
102 MEHUL KAROLBAGH 3500.00 17-NOV-95 CHANDI DELHI

MADHUR DHARAMPETH NAGPUR
104 1 CHANDI 1200.00 17.DEC.93 M.G.ROAD BANGLORE
105 PRMOD M G ROAD 3000.00 27-MAR.96 ANDHERI BOMBAY
106 SANDIP ANDHERI 2000.00 31.MAR .96
107 SHIVANI VIRAR 1000.00 SSEP.95
108 KRANTI NEHRU PLACE 5000.00 2JUL 95
109 LINU POWAL 2000 00 10 AUG:9S VIRAR BOMBAY

NEHRU PLACE DELHI

CUSTOMERS BORROW POWAI BOMBAY
ANIL CALCUTTA LOANNO CNAME BNAME AMOUNT
SUNIL DELHI 201 ANIL VRCE 1000.00
MEHUL BARODA 206 MEHUL AJNT 5000.00
MANDAR PATNA 311 SUNIL DHARAMPETH 3000.00
MADHURI NAGPUR 321 MADHURI ANDHERI 2000.00
PRAMOD NAGPUR 375 PRMOD VIRAR 8000.00
SANDIP SURAT 481 KRANTI NEHRU PLACE 3000.00
SHIVANI BOMBAY
KRANTI BOMBAY
NAREN BOMBAY

1. Describe deposit, branch.
2. Describe borrow, customers.
3. List all data from table DEPOSIT.
4. List all data from table BORROW.
5. List all data from table CUSTOMERS.
6. List all data from table BRANCH.
7. Give account no and amount of depositors.
8. Give name of depositors having amount greater than 4000.
9. Give name of customers who opened account after date '1-12-96'.
Create Table Job (joh_id, job_title, min_sal, Create table Employee (emp_ne, emp._name, emp._sal, emp_comm, dept_no)
COLUMN NAME DATA TYPE COLUMN NAME DATA TYPE
job_id Varchar2(15) smp _no Number(3)
job_title Varchar2(30) smp name Varchar2(30)
min_sal Number(7,2) gmp sal Number(8.2)
max sal Number(7.2) gmp comm Number(6.1)
dept _no Number(3)

Create table deposit(a_no,cname.bname.amount,a_date).

COLUMN NAME DATA TYPE
a_no Varchar2(5)

Soame Varchar(15) COLUMN NAME DATA TYPE
bname Varchar2(10) loanno
amount Number(7.2) cuame

a.date Date bnane
amount

Create table horrow(loanno.came, bname.amount).

Retrieve all data from employee, jobs and deposit.

1. Give details of account no. and deposited rupees of customers having account opened between dates 01-01-06
and 25-07-06.

2. Display all jobs with minimum salary is greater than 4000.

3. Display name and salary of employee whose department no is 20. Give alias name to name of employee.

4. Display employee no,name and department details of those employee whose department lies in(10,20)

To study various options of LIKE predicate

1. Display all employee whose name start with ‘A’ and third character is * ‘a’.

2. Display name, number and salary of those employees whose name is 5 characters long and first three characters
are ‘Ani’.

3. Display the non-null values of employees and also employee name second character should be ‘n’ and string
should be 5 character long.

4. Display the null values of employee and also employee name’s third character should be ‘a’.

What will be output if you are giving LIKE predicate as ‘%\ %’ ESCAPE ‘\’

Unit-7

To Perform various data manipulation commands, aggregate functions and sorting concept on all created tables in
Practical 3

List total deposit from deposit.
List total loan from karolbagh branch
Give maximum loan from branch vice.
Count total number of customers
Count total number of customer’s cities.
Create table supplier from employee with all the columns.
Create table supl from employee with first two columns.
Create table sup2 from employee with no data
Insert the data into sup2 from employee whose second character should be ‘n’ and string should be 5 characters
long in employee name field.
. Delete all the rows from sup1l.
. Delete the detail of supplier whose sup_no is 103.
. Rename the table sup2.
. Destroy table supl with all the data.
14. Update the value dept no to 10 where second character of emp. name is ‘m’.
Update the value of employee name whose employee number is 103.

CoNo~ LN E
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Unit-3,4 &7

To study Single-row functions:

1. Write a query to display the current date. Label the column Date

2. For each employee, display the employee number, job, salary, and salary increased by 15% and expressed as a
whole number. Label the column New Salary

Unit-4 & 7




5.
6.

7.
8.

Modify your query no (2) to add a column that subtracts the old salary from the new salary. Label the column
Increase

Write a query that displays the employee’s names with the first letter capitalized and all other letters lowercase,
and the length of the names, for all employees whose name starts with J, A, or M. Give each column an
appropriate label. Sort the results by the employees’ last names.

Write a query that produces the following for each employee: <employee last name> earns <salary> monthly
Display the name, hire date, number of months employed and day of the week on which the employee has
started. Order the results by the day of the week starting with Monday.

Display the hiredate of emp in a format that appears as Seventh of June 1994 12:00:00 AM.

Write a query to calculate the annual compensation of all employees (sal+comm.).

Dlsplaylng data from Multiple Tables (join)

ocoukrwhE

7.

Give details of customers ANIL.

Give name of customer who are borrowers and depositors and having living city nagpur

Give city as their city name of customers having same living branch.

Write a query to display the last name, department number, and department name for all employees.

Create a unique listing of all jobs that are in department 30. Include the location of the department in the output
Write a query to display the employee name, department number, and department name for all employees who
work in NEW YORK.

Display the employee last name and employee number along with their manager’s last name and manager
number. Label the columns Employee, Emp#, Manager, and Mgr#, respectively.

Create a query to display the name and hire date of any employee hired after employee SCOTT.

Unit-4 & 7

To apply the concept of Aggregating Data using Group functions.

1.

2.
3.
4

S

11.

0.

List total deposit of customer having account date after 1-jan-96.

List total deposit of customers living in city Nagpur.

List maximum deposit of customers living in bombay.

Display the highest, lowest, sum, and average salary of all employees. Label the columns Maximum, Minimum,
Sum, and Average, respectively. Round your results to the nearest whole number.

Write a query that displays the difference between the highest and lowest salaries. Label the column
DIFFERENCE.

Create a query that will display the total number of employees and, of that total, the number of employees hired
in 1995, 1996, 1997, and 1998

Find the average salaries for each department without displaying the respective department numbers.

Write a query to display the total salary being paid to each job title, within each department.

Find the average salaries > 2000 for each department without displaying the respective department numbers.
Display the job and total salary for each job with a total salary amount exceeding 3000, in which excludes
president and sorts the list by the total salary.

List the branches having sum of deposit more than 5000 and located in city bombay.

Unit-4 & 7

To solve queries using the concept of sub query

1.

o

NGO

9.
10.

Write a query to display the last name and hire date of any employee in the same department as SCOTT. Exclude
SCOTT

Give name of customers who are depositors having same branch city of mr. sunil.

Give deposit details and loan details of customer in same city where pramod is living.

Create a query to display the employee numbers and last names of all employees who earn more than the average
salary. Sort the results in ascending order of salary.

Give names of depositors having same living city as mr. anil and having deposit amount greater than 2000
Display the last name and salary of every employee who reports to ford.

Display the department number, name, and job for every employee in the Accounting department.

List the name of branch having highest number of depositors.

Give the name of cities where in which the maximum numbers of branches are located.

Give name of customers living in same city where maximum depositors are located.

Unit-4 & 7

Manipulating Data:

N =

PN ;

Give 10% interest to all depositors.

Give 10% interest to all depositors having branch vrce

Give 10% interest to all depositors living in nagpur and having branch city bombay.

Write a query which changes the department number of all employees with empno 7788’s job to employee
7844’ current department number.

Transfer 10 Rs from account of anil to sunil if both are having same branch.

Give 100 Rs more to all depositors if they are maximum depositors in their respective branch.

Delete depositors of branches having number of customers between 1 to 3.

Delete deposit of vijay.

Delete borrower of branches having average loan less than 1000.

Unit-4 & 7

10

leen the table EMPLOYEE (EmpNo, Name, Salary, Designation, DeptID) write a cursor to

Se

lect the five highest paid employees from the table.

Unit-9

Major Components/ Equipment

Sr. No.

Component/Equipment

Computer

MySQL or Oracle or PostgreSQL or SQL Lite




Proposed Theory + Practical Evaluation Scheme by Academicians
(% Weightage Category Wise and it’s Marks Distribution)

L: 5 T: 0 P: 2

Note: In Theory Group, Total 4 Test (T1+T2+T3+T4) will be conducted for each subject.
Each Test will be of 25 Marks.
Each Test Syllabus Weightage: Range should be 20% - 30%

Clrep (UEes; el LD (U Ee ) 617 S-llj-ggz(lzt Categor % Weightage Marks Weightage
Practical) Practical) Credit J& gory 0 ghtag ghtag
Credit
Theory MCQ 25% 50
Theory Theory Descriptive (Mainly Queries or 2504 50
5 Programme)
Theory Formulas and Derivation 0%
Theory Numerical 0%

Expected Theory % 50% 6 Calculated Theory % 50% 100
Practical Individual Project 15% 30
Practical Group Project 15% 30
Practical 1 Internal Practical Evaluation (IPE) 15% 30
Practical Viva 5% 10
Practical Seminar 0% 0

Expected Practical % 50% Calculated Practical % 50% 100
Overall % 100% 100% 200

Course Outcome

Upon completion of the course students will be able to

CO1 | To learn the fundamentals of data models and to represent a database system using ER diagrams with the mapping of Relational model to
demonstrate competence with the fundamental tasks involved with modeling, designing

CO2 | To Apply the SQL commands for database manipulation, and to identify and solve the redundancy problem in database tables using normalization

CO3 | To Analyze transaction processing, concurrency control and database recovery protocols and To Compare and contrast various indexing strategies
in different database systems.

CO4 | To Apply the triggers, Functions/Procedures, Cursors and views in database schema to automate the real time problems with Optimized Queries.

Suggested Reference Books

1

Database System Concepts, Abraham Silberschatz, Henry F. Korth & S. Sudarshan, McGraw Hill

An introduction to Database Systems, C J Date, Addition-Wesley

SQL,PL/SQL the Programming Language of oracle, lvan Bayross, BPB Publications

Fundamentals of Database Systems, R. Elmasri and S.B. Navathe, the Benjamin / Cumming Pub. Co

Oracle 9i: PL/SQL Programming ,Scott Urman,Oracle press, Addison Wesley

Fundamentals of Database Systems, Ramez Elmasri and Shamkant B Navathe

Oracle: The Complete Reference, George Koch, Kevin Loney, TMH /oracle press

0N (OT|PW[IN

Mastering SQL, Martin Gruber, B.P.B

List of Open Source Software/Learning website

1 https://www.w3schools.com/
2 https://www.mysgl.com/
3 https://www.tutorialspoint.com/index.htm

Practical Project/Hands on Project

Sr. No.

Project List Linked with Unit

For the following relation schema:

employee (employee-name, street, city)

works (employee-name, company-name, salary)
company (company-name, city)

manages (employee-name, manager-name)

Give an expression in SQL for each of the following queries:

(1) Find the names, street address, and cities of residence for all employees who work for 'City Bank' and earn more than
50,000Rs.

(2) Find the names of all employees in the database who live in the same cities as the companies for which they work.
(3) Find the names of all employees in the database who live in the same cities and on the same streets as do their
managers.

(4) Find the names of all employees in the database who do not work for 'City Bank'. Assume that all people work for
exactly one company.

(5) Find the names of all employees in the database who earn more than every employee of 'Small Bank Corporation'.
Assume that all people work for at most one company.

Unit-3,4,7,9




(6) Find the names of all employees who earn more than the average salary of all employees of their company. Assume
that all people work for at most one company.

EmployeeDetails (Empld, Fullname, Managerld, DateOfJoining)
EmployeeSalary (Empld,ProjectName,Salary)

(1) SQL query to fetch all employee records from Employee Details table who have a salary record in Employee Salary
table.

(2) Write a SQL query to fetch project-wise count of employees sorted by project's count in descending order. Unit-3,4,7,9
(3) SQL query to create a new table named Person with data and structure copied from table EmployeeDetails.
(4) SQL query to fetch records that exist in EmployeeDetails and Person tables.
(5) SQL query to fetch employee names having salary greater than or equal to 5000 and less than or equal 10000.
(6) SQL query to find work experience in days till today.
(1) Create above table named student by giving id primary key and name with not T oa ia | Name Nt
null constraint and marks must between 1 to 100. — T 5
(2) Update name of student whose std_id is 1. Aslo print how many rows updated _
. . 2 5 Geethasri | 89
after update query using cursor in PL/SQL. e i 5
(3) Display name of all student with their total mark. TR s =
(4) Add one column named subject in student table and drop constraint not null — i - Unit -3,4,7,9
from name column.
(5) Display name of student with stu_id whose marks are greater than average i Rahul i
7 1 Rahul 96
marks of all students. — — o
9 9 Ram 96
Worker (WORKER_ID, FIRST_NAME, LAST_NAME, SALARY, JOINING_DATE, DEPARTMENT)
Bonus (WORKER_REF_ID, BONUS_DATE, BONUS_AMOUNT)
Title (WORKER_REF_ID, WORKER_TITLE, AFFECTED_FROM)
(1) Write an SQL Query to Print All Worker Details From The Worker Table Order By FIRST_NAME Ascending And
DEPARTMENT Descending.
(2) Write an SQL Query to Fetch the Count of Employees Working In The Department ‘Admin’. Unit-3,4,7,9
(3) Write an SQL Query to Fetch First Name of Work with Salaries >= 50000 And <= 100000.
(4) Write an SQL Query to Print Details for Workers with The First Name As “Vipul” And “Satish” From Worker Table.
(5) Write an SQL Query to Print Details of The Workers Whose FIRST NAME Contains ‘A’ or ‘a’.
(6) Write an SQL Query to Print Details of The Workers Who Are Also Managers.
(7) Write an SQL Query to Fetch the List of Employees with The Same Salary.
Write queries for the following tables.
Employee( Empno, Ename , Salary, Designation),
Department(Empno, Deptno.)
(1) Display all rows for salary greater than 5000. Unit -3.4,7.9

(2) Display the deptno for the ename="Rahul’.

(3) Add a new column deptname in table T2.

(4) Change the designation of ename="ramesh’ from ‘peon’ to ‘senior clerk’.
(5) Find the total salary of all the rows.

(6) Display designation wise maximum salary given to employee.




LOK JAGRUTI UNIVERSITY (LJU)
INSTITUTE OF ENGINEERING & TECHNOLOGY

Department of Artificial Intelligence and Data Science (705)

Bachelor of Engineering (B.E.) — Semester - 11

Course Code: 117053292 Teaching Scheme
) : Lecture | Tutorial | Practical . Total
Course Name: Data Structures using Java L) M P) Credit Hours
Category of Course: | Professional Core Course (PCC) 5 0 5 6 30
Prerequisite Course: | Computer Programming using Java — | (117052191)
Syllabus
Unit . . . . : Teaching
Topl Prerequisite Topi Ive Topl
No. opic erequisite Topic Successive Topic Hours
Introduction to Data Structure
L S Computer Programming using
1.1 Data Types — Primitive and Non-Primitive Java— | (117052191 Unit-2.4) 9
01 | 1.2 Types of Data Structures- Linear & Non-Linear Data (7%)
Structures
1.3 Memory Representation of Array: Row Major and Column Arrays (117052191 - Unit-5.1,
Major 5.2)
s |
Stack-1
2.1 Stack-Definitions & Concepts, Operations on Stacks (Push, Arrays (117052191 - Unit-5.1, 3
02 Pop, Peep, Change) 5.2) (10%)
2.2 Applications of Stacks: Tower Hanoi Using recursion, Recursively Enumerable
Reverse the String using Stack, Decimal to Binary conversion Stack-1(117053292-Unit-2.1) Languages (017053492-
using Stack Unit-10.1)

Stack-2

3.1 Applications of Stacks: Expression Conversion (Infix, Polish,
03 | Reverse-Polish)

3.2 Applications of Stacks: Expression Evaluation and
Implementation (Prefix, Postfix)

Stack-1(117053292-Unit-2.1) 4
(13%)

Stack-1(117053292-Unit-2.1)

Queue-1

4.1 Queue - Definitions & Concepts, Representation of Queue, Arrays (117052191 - Unit-5.1, Process Manager_nent 3
04 ) : . (017053301 -Unit- (10%0)

Operations on Simple Queue (Enqueue, Dequeue, Display) 5.2) 21222.3)

4.2 Ogerations on Circular Queue SEngueue, Degueue, Disglazg Queue-12117053292 -Unit-4.12

Queue-2

5.1 Priority Queue - Definition and Introduction and

Circular Double Ended Queue — Introduction, Types (Input 2
05 | restricted, Output restricted), Queue-1(117053292 -Unit-4.1) (7%)

Operations on Circular double ended queue — Insert at Front,
Insert at Rear, Delete at Front, Delete at Rear
5.2 Applications of Queue

Singly Linked List

6.1 Dynamic Memory Allocation, Memory Representation of | Object Fundamentals File System (017053301 -
Linked List, Availability Stack, Types of Linked List (117052191 - Unit-7.1) Unit-8.2) 3
06 6.2 Operations on Singly Linked List (Insert, Delete, Traverse) (10%)

Stack-1(117053292-Unit-2.1),
Queue-1(117053292-Unit-4.1),
Singly Linked List (117053292-
Unit-6.2

6.3 Implementation of Stack and Queue using Singly Linked List

Doubly and Circular Link List

Singly Linked List (117053292-

7.1 Operations on Doubly Linked List (Insert, Delete, Traverse) h 3
07 Unit-6.2) (10%)

7.2 Operations on Circular Linked List (Insert, Delete, Traverse) LSJIQI%%/ I2_)| nked List (117053292-

7.3 ABBIications of Linked List

Tree

8.1 Tree-Definitions & Concepts - Root, Parent, Child, Leaf, Sorting Techniques

Ancestor of Node, Descendant of Node, Siblings, Level of Node, (017053591 -Unit-2.4)

Internal Node, Height of Node and Tree, Depth of Node and Tree,

Subtree, Neighbor of a Nodes, Types of Tree (General Tree, Binary

Tree, Balanced Tree, Full Binary Tree, Complete Binary Tree, 4
08 | Perfect Binary Tree, Skewed Tree, Degenerate or pathological Tree (13%)

8.2 Representation of Binary Tree using arrays and LinkedList,
Binary Tree Traversal (Inorder, Postorder, Preorder), Construction | Tree (117053292-Unit-8.1)
of Binary Tree from Traversal

8.3 Conversion from General Tree to Binary Tree, Threaded Binary
Tree and its types - Left Threaded, Right Threaded, Full Threaded | Tree (117053292-Unit-8.2)
Binary Tree, Expression Tree




8.4 Introduction to Heap and its Types - Min Heap and Max Heap,
Operations on heap - Insertion, Deletion

Sorting Techniques

Tree (117053292-Unit-8.2) (017053591 -Unit-2.4)

Applications of Trees
9.1 Binary Search Tree: Definition and Implementation,
Operations: Search, Insertion, Min, Max, Successor, Predecessor, | Tree (117053292-Unit-8.2)

Deletion 4
09 | 9.2 Introduction to Height Balanced BSTs: AVL and Balance (13%)

Mechanism, Operations on AVL trees - Insertion, Deletions and | Tree (117053292-Unit-8.1)

Rotations

9.3 Multi-way Search Tree: 2-3 Trees (Order 3 B Tree), B and B+ Tree (117053292-Unit-8.1) Indexing (017053291 -Unit-

tree , Insertion Ogeration 7.2)

Hashing
10.1 Hashing: Introduction: Hashing, Symbol Table, Hashing File System (017053301 - 5
10 Functions by using division method Unit-8.2) 204
10.2 Collision Resolution Techniques - Chaining, Linear Probing, (7%0)
Quadratic probing, Double hashing
10.3 Applications of Hashing
Sr No. Practical Title Link to Theory Syllabus
1 Write a program to calculate the address of a 1- D array. Unit-1
2 Write a program to calculate the address of array in 2 — D array. Where the type of an array — Row major order .
. . . .o . Unit-1
or column major order — base address and the index where we want to find the address is given as inputs.
3 Write a program to implement stack operations using an array (Operations: push, pop, peep, change, Display) Unit-2
4 Write a program to reverse the string using stack. Unit-2
5 Write a program to evaluate the given postfix expression. Unit-3
6 Write a program to implement simple queue insertion and deletion using an array Unit-4
7 Write a program to implement circular queue insertion and deletion using an array Unit-4
8 Write a program to implement DEQUEUE to insert a node using an array Unit-5
9 Write a program to implement DEQUEUE to delete a node using an array Unit-5
10 Write a program to create a singly linked list of three nodes where nodes are inserted at the front. Unit-6
11 Write a program to create a singly linked list of three nodes where nodes are inserted at the last. Unit-6
12 Write a program to delete a node at particular position from a given singly linked list. Unit-6
13 Write a program to implement insertion in circular Linked list Unit-7
14 Write a program to implement deletion in circular Linked list Unit-7
15 Write a program to implement insertion in doubly Linked list Unit-7
16 Write a program to implement deletion in doubly Linked list Unit-7
17 Write a Program to Find the Height of a Binary Tree Unit-8
18 Write a Program to Implement in — order, pre — order and post — order traversal in a given Binary Tree. Unit-8
Major Components/ Equipment
Sr. No. Component/Equipment
1 Computer
2 Notepad++, VS Code
Proposed Theory + Practical Evaluation Scheme by Academicians
(% Weightage Category Wise and it’s Marks Distribution)
L: 5 T: 0 P: 2
Note: In Theory Group, Total 4 Test (T1+T2+T3+T4) will be conducted for each subject.
Each Test will be of 25 Marks.
Each Test Syllabus Weightage: Range should be 20% - 30%
EToup (lEory o I (I 15T o Szgztl:t Categor % Weightage Marks Weightage
Practical) Practical) Credit C J& gory 0 ghtag ghtag
redit
Theory MCQ 23% 45
Theory . Theory Descriptive (Mainly Programming) 12% 25
Theory 6 Formulas and Derivation 0% 0
Theory Numerical 15% 30
Expected Theory % 50% Calculated Theory % 50% 100




Practical Individual Project 25% 50
Practical Group Project 15% 30
Practical 1 Internal Practical Evaluation (IPE) 10% 20
Practical Viva 0%
Practical Seminar 0%
Expected Practical % 50% Calculated Practical % 50% 100
Overall % 100% 100% 200

Course Outcome

Upon completion of the course students will be able to

CO1 | Understand the concept of memory management, basic data structures with its types and fundamental data structure stack to develop problem-
solving skills based on stack that is applicable across various computational domains.

CO2 | Understand and utilize queue and LinkedList data structures, including various types and its operations, enhancing their problem-solving skills
across diverse computational scenarios. Understand the concept of static versus dynamic data structures.

CO3 | Master diverse LinkedList and tree data structures with its operations. Through practical applications, students will understand the versatility of
linked lists and trees in different complex problems

CO4 | Possess advanced skills in managing different Tree data structure and its operations. Understand the importance of trees in searching.

Furthermore, students will grasp the concepts of hashing along with their practical applications

Suggested Reference Books

1

An Introduction to Data Structures with Applications. by Jean-Paul Tremblay & Paul G. Sorenson Publisher-Tata McGraw Hill.

2

Data Structures: A Pseudo-code approach with C -By Gilberg & Forouzan Publisher Thomson Learning.

List of Open Source Software/Learning website

www.geeksforgeeks.org

www.tutorialspoint.com

WWW.programiz.com

Al W|IN|F

https://visualgo.net/en

Practical Project/Hands On Project

Sr. No. List of Practical Projects Linked with Unit
Hotel management system : Listed below are some of the important functions
dashboard() — This function displays the menu or welcome screen to perform different hotel booking activities
mentioned below.
new_acc() — This function creates a new customer account. It asks for some personal and banking details of the
customer such as name, date of birth, citizenship number, address and phone number.
room_type() — This function allows the user to select the categories of the room ie normal or executive with the
1 option of Ac room or non ac room. Unit 2,3,4,6
check_availability() — This functionality allows the user to check the number of room vacant prior booking.
book_room() — This function allows the user to book the selected room.
search_facilities() — With this function, if the user selects the executive room than user can search for the extra
facilities provided like games, swimming, food service in rooms while booking.
payment() — This function allows making payment of booked room based on number of days the room is occupied via online
method option or at the checkout time.
It is required to maintain and process the status of total 9 resources. The status value is to be stored in an integer
array of dimension 3x3. The valid status of a resource can be one of the 3 followings:
free: indicated by integer value 0
occupied: indicated by integer value 1
inaccessible: indicated by integer value 2
Declare a class called ResourcesStatus, having data member called statusRef, referring to a two dimensional array
2 (3x3) of integers to be used to refer to the above mentioned status values. Unit 2,3,4,6,8
Define a member method called processStausCount that counts and displays total number of free resources, total
number of occupied resources and total number of inaccessible resources. The exception to be raised and handled
if total number of occupied resources exceeds total number of free resources. The handler marks status of all
inaccessible resources as free.
Accept initial status values from user and initialize the array. Raise and handle user defined exception if invalid status value
given.
3 Create an application that performs the following task associated with the files :
1) Eliminating repeated lines from the files.
2) Reverse the content of file and store in another file. Unit 2,3,4,5,6
3) Remove the lines starting from any prefix.
4) Obtain the line number where the particular word is present.
5) Obtaining number of words, characters, white spaces and lines present in that particular file.
4 Implement calculator functionality. All
5 Write a program to implement Quadratic equation. All



http://www.geeksforgeeks.org/
http://www.tutorialspoint.com/
http://www.programiz.com/
https://visualgo.net/en
https://www.codewithc.com/customer-billing-system-project-in-c/
https://www.codewithc.com/mini-project-in-c-phonebook/

LOK JAGRUTI UNIVERSITY (LJU)
INSTITUTE OF ENGINEERING AND TECHNOLOGY

Department of Artificial Intelligence and Data Science (705)

Bachelor of Engineering (B.E.) — Semester — 111

Course Code: 017051391 Teaching Scheme
) : - : Lecture | Tutorial | Practical . Total
Course Name: Introduction to Probability Theory and Stochastic Processes (L) T P) Credit Hours
Category of Course: | Basic Science Course (BSC)
Prerequisite Course: | Mathematics- | (017051191), Mathematics- Il (017051291) 3 2 0 ° >0
Syllabus
Unit . . i : . Teaching
Topic Prerequisite Topic Successive Topic
No. P g P P Hours
Basic Probability
1.1 Basic Definitions: Random Experiment, Outcome, Trial,
Event, Exhaustive Event, Mutually Exclusive Event,
Equally Likely Event, Independent Events, Favorable
Events. 6
01 | 1.2 Definitions of Probability: Classical & Axiomatic, Sample (11%)
Space, Theorems on Probability: De Morgan’s Laws,
Addition Theorem, Examples.
1.3 Conditional probability, Multiplicative Theorem for
Independent Events, Bayes' Theorem, Examples.
Random Variables
2.1 Random variables, Discrete Random Variable, Probability Basic Differentiation and
Mass Function, Discrete Distribution Function, Mathematical Integration (017051191-Unit-
Expectation, Variance. 3.4) 6
2.2 Continuous Random Variable, Probability Density Probability Density Function (9%)
02 Function, Continuous Distribution Function, Mathematical (017051391-Unit-2)

03

04

05

06

Expectation, Variance.

2.3 Two Dimensional Discrete Random Variables, Joint
Probability Mass Function, Cumulative Distribution Function,
Marginal Probability Function, Conditional Probability
Function.

Basic Statistics

Multiple Integral (017051191-
Unit-7.1)

3.1 Measure of Central Tendency: Mean, Median and Mode.

3.2 Mean: Mean for Individual Observations, Mean for
Discrete Frequency Distribution, Mean for Continuous
Frequency Distribution, Mean from Assumed Mean, Mean
from Step Deviation.

3.3 Median: Median for Individual Observations, Median for
Discrete Frequency Distribution, Median for Continuous
Frequency Distribution (Less than and Greater than types)

5

3.4 Mode: Mode for Individual Observations, Mode for
Discrete Frequency Distribution, Mode for Continuous
Frequency Distribution.

(10%)

3.5 Measures of Dispersion: Standard Deviation & Variance.

3.6 Moments: Row Moments, Central Moments, Relation
Between Row and Central Moments.

3.7 Skewness, Karl- Pearson’s Co-efficient of Skewness,
Kurtosis.

Correlation and Regression

4.1 Correlation, Types of Correlation, Karl Pearson’s
Correlation Co-efficient, Properties of Correlation Co-efficient.

4.2 Rank correlation, Spearman’s Rank Correlation Co-
efficient, Tied Rank.

6
(10%)

4.3 Regression, Types of Regression, Lines of Regression,
Regression Co-efficient, Properties of Regression Co-efficient

Binomial and Poisson Distributions

& Regression Lines.

5.1 Binomial Distribution, Conditions for Binomial
Distribution, Bernoulli’s Trail, Recurrence Relation for
Binomial Distribution, Binomial Frequency Distribution.

5.2 Poisson Distribution, Conditions for Poisson Distribution,
Recurrence Relation for Poisson Distribution, Poisson
Frequency Distribution.

Normal and Exponential Distributions

4
(10%)

6.1 Introduction to Normal Distribution.

6.2 Normal Distribution, Examples.

4

(9%)




09

07 for Testing of Hypothesis. (11523 %)
7.2 Test of significance for Large Samples: Single Proportion, 0
Difference of Proportions.

7.3 Test of significance for Large Samples: Single Mean,

Difference of Means, Difference of Standard Deviations.

Applied Statistics: Testing of Hypothesis for Small Samples

8.1 Student’s t- Distribution, t- Test of significance: Single 5
08 mean, Difference of Means, Correlation Co- efficient. (10%)

9.2 Fitting of Quadratic Curves.

6.3 Properties of Normal Distribution. Basic Differentiation and
6.4 Introduction to Exponential Distribution. Integration (017051191-Unit-
6.5 Exponential Distribution, Examples. 3.4)

Applied Statistics: Testing of Hypothesis for Large Samples
7.1 Formation of Hypothesis, Null Hypothesis, Alternative
Hypothesis, Terms Related to Test of Hypothesis, Procedure

8.2 Snedecor’s F- test for Ratio of Variances.
8.3 Chi-square Test for Goodness of Fit and independence of
Attributes.

Curve fitting by the Numerical Method
9.1 Introduction, Least Square Method, Fitting of Linear
Curves. Matrices (017051291-Unit-1.3)

4
(11%)

Introduction to Stochastic Processes

10 10.1 Definitions and Properties. (9(5,/)
10.2 Discrete Markov Chain, Continuous Markov Chain. 0
10.3 Stochastic Gradient Descent.
Proposed Theory + Practical Evaluation Scheme by Academicians
(% Weightage Category Wise and it’s Marks Distribution)
L: 3 T: 2 P: 0
Note: In Theory Group, Total 4 Test (T1+T2+T3+T4) will be conducted for each subject.
Each Test will be of 25 Marks.
Each Test Syllabus Weightage: Range should be 20% - 30%
EIELD (ITEel ) oip LD (1 MERR) 617 S-Llj-g?i::t Categor % Weightage Marks Weightage
Practical) Practical) Credit J gory o Vveightag ghtag
Credit
Theory MCQ 25% 25
Theory . Theory Descriptive 0% 0
Theory Formulas and Derivation 0% 0
Theory Numerical 75% 75
Expected Theory % 100% 4 Calculated Theory % 100% 100
Practical Individual Project 0% 0
Practical Group Project 0% 0
Practical 0 Internal Practical Evaluation (IPE) 0% 0
Practical Viva 0% 0
Practical Seminar 0% 0
Expected Practical % 0% Calculated Practical % 0% 0
Overall % 100% 100% 100

Course Outcome

1

Understand the basic Definitions of Random Experiment,Mutually Exclusive Event, Equally Likely Event, Independent Events, Favorable
Events.Definitions of Probability: Classical & Axiomatic,Sample Space, Theorems on Probability: De Morgan’s Laws.Conditional probability,
Multiplicative Theorem for Independent Events, Bayes' Theorem,Understand the Random variables, Discrete Random Variable, Probability Mass
Function, Discrete Distribution Function, Mathematical Expectation, Variance.Two Dimensional Discrete Random Variables, Joint Probability Mass
Function, Cumulative Distribution Function, Marginal Probability Function, Conditional Probability Function.Measure of Central Tendency:
Understand the Basic Statistics,Mean, Median and Mode.Measures of Dispersion,Moments,Skewness and Kurtosis.

Understand the basic Definitions of Correlation and Regression,Properties of Correlation Co-efficient.Rank correlation,Tied Rank.Properties of
Regression Co-efficient & Regression Lines.Introduction to Binomial and Poisson Distributions,Binomial and Poisson Frequency Distribution.

Introduction to Normal and Exponential Distributions and its properties,Applied Statistics: Testing of Hypothesis for Large Samples,Formation of
Hypothesis, Null Hypothesis, Alternative Hypothesis,Test of significance for Large Samples: Single Proportion, Difference of Proportions.Single
Mean, Difference of Means, Difference of Standard Deviations.

Introduction to Applied Statistics: Testing of Hypothesis for Small Samples,Student’s t- Distribution, t- Test of significance: Single mean, Difference
of Means, Correlation Co- efficient.Snedecor’s F- test for Ratio of Variances.Chi-square Test for Goodness of Fit and independence of
Attributes.Understand the fitting of various curves by method of least square and Understand the Stochastic processes,Definitions and Properties of
Discrete Markov Chain, Continuous Markov Chain.Stochastic Gradient Descent.

Suggested Reference Books

1

| P. G. Hoel, S. C. Port and C. J. Stone, Introduction to Probability Theory, Universal Book Stall.




2 S. Ross, A First Course in Probability, 6th Ed., Pearson Education India.

w

W. Feller, An Introduction to Probability Theory and its Applications, Vol. 1, Wiley.

4 L. Castaneda, V. Arunachalam, D. Dharmaraja, Introduction to Probability and Stochastic Processes with Applications, Wiley.

List of Open Source Software/Learning website

1 | https://nptel.ac.in



https://nptel.ac.in/courses/

LOK JAGRUTI UNIVERSITY (LJU)
INSTITUTE OF ENGINEERING & TECHNOLOGY

Department of Artificial Intelligence and Data Science (705)
Bachelor of Technology (B.E.) — Semester — 111

Course Code: 017052391 Teaching Scheme
Course Name: Fundamentals of Computer Science using Python - | Lecture | Tutorial | Practical Credit Total
; p gry (L) (T) (P) Hours
Category of Course: | Engineering Science Course (ESC) ) 0 6 5 20
Prerequisite Course: | Computer Programming using C (017052191)
Syllabus
Unit . . : : . Teaching
Topic Prerequisite Topic Successive Topic
No. P g P P Hours
Introduction to Python and Jupyter Notebooks
1.1 Basic Data Types -integers, Booleans, floats, strings, type()
function, typecasting
1.2 Declaring and using variables, Comments, Reading input
from users, printing output
. . Classification of Operators -
1.3 Arithmetic Operators: +, -, *, /, **, /I, % : : : : 1
01 i ’ ’ 1 ’ ’ 1
Logical Operators: and, o, not Arithmetic, Relational, Logical, (5%)

Assignment,
Increment/Decrement,  Bitwise,
Special, Unary, Binary, and
Ternary Operators (017052191-
Unit-2.4)

1.4 Using Interactive Shell, Editing, saving, and running a script

1.5 Jupyter Notebooks: Creating, Opening, Saving and

Downloading Notebooks, running cells

Conditional Execution and lterations

Membership Operators: in, not in

Assignment Operators: =, +=, -=, *=, /=, **= 0=
Comparison Operators: ==, 1=, >, <, >=, <=
Ternary Operators, Operator precedence

2.1 Control Statements: Simple if, if-else, if-elif-else, Nested if 5
02 2.2 Loops: For using range function with else, while loop with (15%)
else

2.3 Break, Continue, Pass Statement

Functions, Scoping and Abstraction
3.1 Declaring, Defining and Invoking a Function, Function

03 Specification 1
3.2 Function arguments: keyword, default, positional, variable- (5%)
length

3.3 Local v/s Global variables

Immutable Data Structures
4.1 Strings -immutability, declaring, accessing through for loop,
slicing, concatenation, len, capitalize(), enumerate(), isalnum(),
isalpha(), islower(), isupper(), lower(), upper(), isnumeric(), 2
04 | find(), index(), split(), strip(), removing punctuation using (10%)
translate(), count()
4.2 Tuples -immutability, create, assign, access, del, slicing,
concatenation, comparing tuples using >, <, ==, count() function
4.3 Built-in functions -sorted, reversed, min, max

Mutable Data Structures

5.1 Lists -mutability, declaring, accessing through for loop,
append(), count(), extend(), index(), insert(), pop(), remove(),
reverse(), sort()

5.2 Dictionaries -create, access using for loop, clear(), copy(), 4
fromkeys(), get(), has _key(), items(), keys(), update(), values() (15%)
5.3 Sets -declaring, accessing, set(), frozenset(), issubset(),
issuperset(), union(), intersection(), difference(),
symmetric_difference(), copy()

5.4 Lambda functions: Mae, Reduce, Filter
Working with Files
6.1 Working with text files, opening files -open in w, r and a
modes with open function 1
6.2 Reading data from files -read(), readline(), readlines(), seek() (10%)
and tell() functions
6.3 Writing data to files -write(), writelines(), closing files

Modules, Directories
07 7.1 Modules and Packages -difference between import and (5%)
from...import




7.2 Python OS Module -getcwd(), chdir(), mkdir(), listdir(),

removesz, rmdirsz

Introduction to Object Oriented Programming and Exception Handling
08 8.1 Abstraction & Encapsulation: Defining classes, attributes, 2

methods, constructors, destructors, objects, generators (8%0)
8.2 Exception Handling -try, except, finally, custom exceptions

Advanced OOP Concepts and Introduction to NumPy
9.1 Polymorphism -Overloading and overriding
9.2 Inheritance -single, multi-level, Method Resolution Order

09 |{MRO), Abstract Class )
9.3 Arrays -Creating a NumPy ndarray Object, 1D, 2D and 3D (17%)
Arrays

9.4 Array Indexing, Slicing, Shape, Reshaping, Iteration

9.5 Built-in functions -concatenate, arraz_selit, where, sort
Introduction to Matplotlib
10.1 Basic Methods -Plot() with different markers, colors, and
linestyles, show()
Describing the plot -xlabel, ylabel, title with different fonts,
10 colors and positions 4
Grids and subplots (10%0)
10.2 Simple Scatterplots with color, size and alpha
Simple Bar charts bar() and barh()
Simple Histogram with hist()
Simple pie charts with pie along with labelling and coloring




Sr No.

Practical Title

Link to Theory Syllabus

Write a Python program to check whether the given no is Armstrong or not using user defined function.

Unit-3

Write a python program to implement is Palindrome() function to check given string is palindrome or not.

Unit-3

Write a Python program to find reverse of given number using user defined function.

Unit-3

Bl W DN -

Create a Python program to read a text file and do following:
1. Print no. of lines

2. Print no. of unique words

3. Store each word with its occurrence in dictionary.

Unit-4

Write a python program that reads a text file containing full-name of the employees of a company and then
from these names it extracts Last-name of employee and stores them in sorted order in new file. Input Text
file contains names in format: First-name Middle-name Last-name

Unit-4, 6

Write a python program to read line by line from a given files filel & file2 and write into file3.

Unit-4, 6

Write a Python program which will return the sum of the numbers in the array, returning 0 for an empty
array. Except the number 13 is very unlucky, so it does not count and number that come immediately after
13 also do not count. Example : [1, 2, 3, 4] =10

[1,2,3,4,13]1=10

[13,1,2,3,13]=5

Unit-5

Write a Python program which takes a list and returns a list with the elements "shifted left by one position™
so [1, 2, 3] yields [2, 3, 1].

Example: [1, 2, 3] — [2, 3, 1]

[11, 12, 13] — [12, 13, 11]

Unit-5

Write a Python program to create class GTU with attributes like class variable cnt, instance variables x and
y, instance methods get value and print value.

Unit-8

10

Create a class Employee with data members: name, department and salary. Create suitable methods for
reading and printing employee information

Unit-8

11

Write a Python program to implement the concept of inheritance.

Unit-9

12

Write a python program to implement Student class which has method to calculate CGPA. Assume suitable
class variables.

Unit-8

13

Write a python program in which Maruti and Santro sub classes implement the abstract methods of the
super class Car.

Unit-9

14

Create a class student with following member attributes: roll no, name, age and total marks. Create suitable
methods for reading and printing member variables. Write a python program to overload ‘==" operator to
print the details of students having same marks.

Unit-9

15

Create a bar chart for the following lists:
x=['one’, 'two’, 'three’, ‘four’, 'five']
y=[5, 24, 35, 67, 12]

Unit-10

16

Create a scatterplot for the following data points:
x=1[1,2, 3, 4]
y=1[4,1 3, 6]

Unit-10

17

Create a pie chart for the following data:
[35, 25, 25, 15]

With the following labels:

["Apples”, "Bananas", "Cherries", "Dates"]

Unit-10

18

Explain the use of the following functions with code and output: getcwd(), chdir(), mkdir(), listdir(),
remove(), rmdir()

Unit-7

19

Demonstrate the use of try, except and finally with code.

Unit-8

20

Take three variables and get their values from the user. Without using any sorting functions or Python built-
in data structures (lists, tuples, dictionaries, etc.), sort these numbers in ascending and descending orders.

Unit -2

21

Calculate the number of basic American coins given a value less than 1 dollar. A penny is worth 1 cent, a
nickel is worth 5 cents, a dime is worth 10 cents, and a

quarter is worth 25 cents. It takes 100 cents to make 1 dollar. So given an amount less than 1 dollar (if using
floats, convert to integers for this exercise), calculate the number of each type of coin necessary to achieve
the amount, maximizing the number of larger denomination coins. For example, given $0.76, or 76 cents, the
correct output would be “3 quarters and 1 penny.” Output such as “76 pennies” and “2 quarters, 2 dimes, 1
nickel, and 1 penny” are not acceptable.

Unit -2

22

Write a Python program that prompts the user to enter numbers and stops only when the user enters “done”.
After this, print the average of the numbers and the minimum number and the maximum number from
among all the numbers entered by the user.

Note: You are not allowed to use any built-in structures like lists, tuples, etc. or any built-in functions like
max, min, etc.

E.g., if the user enters: 3, 4, 1, 6 ,“done”

The program should print the

Average: 3.5

Minimum Number: 1

Maximum Number: 6

Unit -2

23

Write a program to ask the user to input a list of names, in the format “Last Name, First Name,” i.e., last
name, comma, first name. Write a function that manages the input so that when/if the user types the names in
the wrong order, i.e., “First Name Last Name,” the error is corrected, and the user is notified. This function
should also keep track of the number of input mistakes. When the user is done, sort the list, and display the
sorted names in “Last Name, First Name” order.

Unit -4

24

a) Create a function called findchr(), with the following declaration:

def findchr(string, char)

Unit -4




findchr() will look for character char in string and return the index of the first occurrence of char, or -1 if that
char is not part of string. You cannot use string.find() or string.index() functions or methods.

(b) Create another function called rfindchr() that will find the last occurrence of a character in a string.
Naturally this works similarly to findchr(), but it starts its search from the end of the input string.

(c) Create a third function called subchr() with the following declaration:
def subchr(string, origchar, newchar)

subchr() is similar to findchr() except that whenever origchar is found, it is replaced by newchar. The
modified string is the return value. Use of any substring or replace built-in string methods is prohibited.

25

Given an integer value, return a string with the equivalent English text of each digit. For example, an input of
89 results in “eighty-nine” being returned. Restrict values to be between 0 and 1,000.

Unit -3

26

Create a function that will return another string similar to the input string, but with its case inverted. For
example, input of “Mr. Ed” will result in “mR. eD” as the output string. Note: Use of the built-in swapcase
function is prohibited.

Unit -4

27

Given a list L of size N. You need to count the number of special elements in the given list.
An element is special if removal of that element makes the list balanced.
The list will be balanced if sum of even index elements is equal to the sum of odd index elements.

Example Input
Input 1:
A=[2,1,6,4]

Input 2:
A=15,5,2,5,8]

Example Output
Output 1:

1

Output 2:

2

Explanation 1:

After deleting 1 from list : [2,6,4]
(2+4) = (6)
Hence 1 is the only special element, so count is 1

Explanation 2:

If we delete A[0] or A[1], list will be balanced
(5+5) = (2+8)

So AJ0] and AJ1] are special elements, so count is 2.

Unit -5

28

You own a pizzeria named Olly’s Pizzas and want to create a Python program to handle the customers and
revenue. Create the following classes with the following methods:
Class Pizza containing
1. init method: to initialize the size (small, medium, large), toppings (corn, tomato, onion, capsicum,
mushroom, olives, broccoli), cheese (mozzarella, feta, cheddar). Note: One pizza can have only one
size but many toppings and cheese.
2. price method: to calculate the prize of the pizza in the following way:
small = 50, medium = 100, large = 200
Each topping costs 20 rupees extra, except broccoli, olives and mushroom, which are exotic and so
cost 50 rupees each.
Each type of cheese costs an extra 50 rupees.
Class Order containing
1. init method: to initialize the name, customerid of the customer who placed the order
2. order method: to allow the customer to select pizzas with choice of toppings and cheese
3. bill method: to generate details about each pizza ordered by the customer and the total cost of the order.
Note: A customer can get multiple pizzas in one order.

Create appropriate objects of these classes.

Unit -8

29

Create a class called StackQueue that mimics the behaviour of both, a stack and a queue.

It should contain the following methods:

init() to initialize the StackQueue list holding the values

shift() returns the first element and removes it from the list

unshift() “pushes” a new element to the front or head of the list

push() adds a new element to the end of a list

pop() returns the last element and removes it from the list

display() returns the contents of the list

Generate custom exceptions for both shift and pop methods if there are no elements left in the list to remove.

Create an object of this class and show its operation with correct output.

Unit-7, 8

30

Write a “pager” program. Your solution should prompt for a filename, and display the text file 25 lines at a
time, pausing each time to ask the user to enter the word “continue”, in order to show the next 25 lines or enter
the word “stop” to close the file.

Unit -6




31 Define a class called Fraction. This class is used to represent a ratio of two integers. Create init, and display Unit -7,8
methods. Include an additional method, equals, that takes as input another Fraction and returns true if the two
fractions are identical and false if they are not. Throw a custom exception if someone tries to create a fraction
where the denominator is zero.
32 Write a program by creating an 'Employee’ class having the following methods and print the final salary. Unit -8
1 - getinfo() which takes the salary, number of hours of work per day of employee as parameter
2 - AddSal() which adds $10 to salary of the employee if it is less than $500.
3 - AddWork() which adds $5 to salary of employee if the number of hours of work perday is more than 6
hours.
33 Write a program to compare two text files. If they are different, positions in the files where the first difference Unit -6
occurs. Throw custom exceptions if either of the files does not exist. Also throw a custom exception if both
files do not have the same content.
34 Create a class called 'Matrix' containing constructor that initializes the number of rows and number of columns Unit -9
of a new Matrix object.
The Matrix class has methods for each of the following:
1 - get the number of rows
2 - get the number of columns
3 - set the elements of the matrix at given position (i,j)
4 - adding two matrices. If the matrices are not addable, "Matrices cannot be added” will be displayed.
(Overload the addition operator to perform this)
5 - multiplying the two matrices. If the matrices cannot be multiplied, "Matrices cannot be multiplied” will be
displayed. (Overload the multiplication operator to perform this)
1 mark for creating appropriate objects of this class and demonstrating all the methods with correct output.
35 Write python code to replicate the following pie chart: Unit -10
For labels: A, B, C, D, E, F and their values: 5,8,9,10,4,7 respectively and their colors blue, green, red, cyan,
magenta and yellow respectively.
Values
B
36 Create a Point class that consists of an ordered pair (x, y) representing a point’s location on the X and Unit -8
Y axes. X and Y coordinates are passed to the constructor on instantiation and default to the origin
(0,0) for any missing coordinate.
e Overload the + operator to return the sum of two points as another point by adding X and Y
coordinates of both points respectively.
o Create a method to calculate the slope of line between two points. Formula:
Irise -
m = = yz yl
run o2 — I
37 You need to create the foundations of an e-commerce engine for a B2C (business-to-consumer) Unit -8

retailer. You need to have a class for a customer called User, a class for items in inventory called Item,
and a shopping cart class called Cart. Items go in Carts, and Users can have multiple Carts. Also,
multiple items can go into Carts, including more than one of any single item.

Write a program for the above scenario and demonstrate how it works by creating various objects of
all classes created.

Major Components/ Equipment

Sr. No.

Component/Equipment

Computer

Jupyter Notebook

Proposed Theory + Practical Evaluation Scheme by Academicians
(% Weightage Category Wise and it’s Marks Distribution)




L: 2 T: 0 P: 6

Note : In Theory Group, Total 4 Test (T1+T2+T3+T4) will be conducted for each subject.
Each Test will be of 25 Marks.

Each Test Syllabus Weightage: Range should be 20% - 30%

Clrep (VEesy el LD (IEelRy 617 szgt';l:t Categor % Weightage Marks Weightage
Practical) Practical) Credit J& gory 0 ghtag ghtag
Credit
Theory MCQ 18% 45
Theory ) Theory Descriptive (Mainly Programming) 22% 55
Theory Formulas and Derivation 0%
Theory Numerical 0%

Expected Theory % 40% 5 Calculated Theory % 40% 100
Practical Individual Project 13% 25
Practical Group Project 13% 25
Practical 3 Internal Practical Evaluation (IPE) 35% 50
Practical Viva 0%

Practical Seminar 0%
Expected Practical % 60% Calculated Practical % 60% 100
Overall % 100% 100% 200

Course Outcome

1 Students will be able to proficiently write, execute, and debug Python programs using Jupyter Notebooks, utilizing conditional statements, loops,
functions, and proper scoping to solve complex problems efficiently.

2 Students will be able to effectively utilize and differentiate between immutable and mutable data structures in Python to manage and manipulate
data efficiently.

3 Students will be able to manage files, utilize modules and directories, and apply object-oriented programming principles and exception handling
to develop robust Python applications.

4 Students will be able to implement advanced object-oriented programming techniques, perform numerical analysis with NumPy, and generate

data visualizations using Matplotlib in Python.

Suggested Reference Books

1 John V Guttag; Introduction to Computation and Programming Using Python; Prentice Hall

2 Wesley Chun; Core Python Programming; Prentice Hall

3 Kenneth A. Lambert; Fundamentals of Python — First Programs; CENGAGE Publication

4 Robert Johansson; Numerical Python: Scientific Computing and Data Science Applications with Numpy, SciPy and Matplotlib; Apress
5 R. Nageswara Rao; Core Python Programming; dreamtech press

List of Open Source Software/Learning website

https://docs.python.org/3/tutorial/

https://numpy.org/doc/stable/

https://matplotlib.org/stable/index.html

https://www.w3schools.com/python/

gl W[N] -

https://www.coursera.org/specializations/python

Practical Project/Hands on Project

Sr.
No.

Project List

Linked with Unit

Hotel management system : Listed below are some of the important functions

dashboard() — This function displays the menu or welcome screen to perform different hotel booking activities mentioned
below.

new_acc() — This function creates a new customer account. It asks for some personal and banking details of the customer
such as name, date of birth, citizenship number, address and phone number.

room_type() — This function allows the user to select the categories of the room ie normal or executive with the option of
Ac room or non ac room.

check_availability() — This functionality allows the user to check the number of room vacant prior booking.

book_room() — This function allows the user to book the selected room.

search_facilities() — With this function, if the user selects the executive room than user can search for the extra facilities
provided like games, swimming, food service in rooms while booking.

payment() — This function allows making payment of booked room based on number of days the room is occupied via online
method option or at the checkout time.

All Units

It is required to maintain and process the status of total 9 resources. The status value is to be stored in an integer array of
dimension 3x3. The valid status of a resource can be one of the 3 followings:

free: indicated by integer value 0

occupied: indicated by integer value 1

All Units



https://www.codewithc.com/customer-billing-system-project-in-c/
https://www.codewithc.com/mini-project-in-c-phonebook/

inaccessible: indicated by integer value 2

Declare a class called ResourcesStatus, having data member called statusRef, referring to a two dimensional array (3x3) of
integers to be used to refer to the above mentioned status values.

Define a member method called processStausCount that counts and displays total number of free resources, total number of
occupied resources and total number of inaccessible resources. The exception to be raised and handled if total number of
occupied resources exceeds total number of free resources. The handler marks status of all inaccessible resources as free.
Accept initial status values from user and initialize the array. Raise and handle user defined exception if invalid status value given.

Retail Management System is a simple console-based application. In this project, you can manage a typical ‘grocery’
department store. You can add goods, edit goods, search, delete and display the goods.

Record the information (rate, quantity, name and code) of the added goods. You can search the goods by rate, code or
quantity. And, similar goes for display; you can display the items by quantity, rate or code.

All Units

Contact Book System, you can manage all contacts. Here, you can add records with name, phone number and the email
address. You can view, modify, search and delete existing records.
All data added or modified are recorded using and functions and stored | the database

Add new contact: add new data with name, phone number and email address

View list of contacts — lists all contacts available in the database.

Modify contact — edit the added contact; name, phone number and/or email address can be edited
Search specific contact — search for a particular contact/updated contact

Delete contact — removes contact permanently

All Units

Create a two player Rock, Paper, Scissors game using Python.
Rules: Rock wins against scissors; paper wins against rock; and scissors wins against paper.

All Units




LOK JAGRUTI UNIVERSITY (LJU)

INSTITUTE OF ENGINEERING & TECHNOLOGY

Department of Artificial Intelligence and Data Science (705)

Bachelor of Technology (B.E.) — Semester — 111
Course Code: 017053391 Teaching Scheme
Course Name: Digital Electronics Le(CEl),II’e Tu:_?_;'al Prag)'cal Credit Jga?_ls
Category of Course: | Professional Core Course (PCC)
. 4 0 2 40
Prerequisite Course: | --
Syllabus
Unit : . . : . Teaching
No. Topic Prerequisite Topic Successive Topic Hours
Introduction to Digital Systems
1.1 Digital Computers and Digital Systems: Definition and Basic Concepts
1.2 Number System: Decimal, Binary, Octal, Hexadecimal Numbers 3
01 | 1.3 Number System Conversion: Decimal to Binary, Decimal to Octal, Decimal (1%)
to Hexadecimal, Binary to Decimal, Binary to Octal, Binary to Hexadecimal, Number System
Octal to Decimal, Octal to Binary, Octal to Hexadecimal, Hexadecimal to | (017053391-Unit-1.2)
Decimal, Hexadecimal to Binary, Hexadecimal to Octal Conversions
Binary Operations and Binary Codes
2.1 Binary Arithmetic Operations: Addition, Subtractions, Decimal and Arithmetic and Logical
Binary Complements, Subtraction using Decimal and Binary Complements Microoperations
02 |22 Binary Logical Operations: Logic Gates (NOT, AND, OR, NAND, NOR, Binary Numbers (017053401—U_nit—2.3_), 4
EX-OR, EX-NOR), Universal Gates: NAND and NOR as NOT, AND, OR, (017053391-Unit-1.2) Computer Arlthmetlc (10%)
Ex-OR, EX-NOR Gate ' 017053401-Unit-8)
2.3 Binary Codes: Weighted Code (BCD,2421,84-2-1), Non-weighted Code
(Excess-3, Gray), Error Detecting code: Parity Bit
Boolean Algebra and Boolean Functions
3.1 Basic Theorems and Properties of Boolean Algebra Binary Logical Operations 3
03 | 3.2 Boolean Function: Formation of Logical Expression and Logic Diagram (017053391-Unit-2.2) (6%)
3.3 Simplification of Boolean Function using Basic theorems (013708;%%%?821?;1)
Boolean Function Minimizations
4.1 Representation of Boolean Function: Canonical Form and Standard Form Basic Theorems and
4.2 Simplification using Karnaugh Map: 2 variable, 3 variable, 4 variable K- Properties of Boolean 5
04 Map for SOP and POS Simplification, Don’t care Condition Alge_bra (017053391- . (14%)
4.3 NAND and NOR Implementation Unit- 3.1), Boolean
4.4 Tabulation Method (Quine-McCluskey method) Function (017053391
Unit-3.2)
Combinational Logic Circuits-I
5.1 Introduction of Combinational logic circuit
5.2 Adders: Block diagram, Truth Table, Logical Equation and Logic
Diagram of Half Adder and Full Adder Binary Arithmetic Arithmetic Micro- 4
05 | 5.3 Subtractors: Block diagram, Truth Table, Logical Equation and Logic Operations (017053391- | operations (017053401- (10%)
Diagram of Half Subtractor and Full Subtractor Unit-2.1) Unit-2.3), Arithmetic
5.4 Binary Serial and Parallel Adder: Logic diagram and Working Principle Logical Shift Unit
. . ) .. Binary Adders (017053401-Unit-2.4)
5.5 BCD Adder: Logic Diagram and Working Principle (017053391-Unit-5.3)
Combinational Logic Circuits-11
6.1 Multiplexers: 2 x 1 MUX, 4 x 1 MUX, 8 x 1 MUX, Example on Design of
Multiplexer, Function Implementation using MUX
6.2 De-multiplexers: 1 x 2 De-MUX, 1 x 4 De-MUX, 1 x 8 De-MUX Binary Logical Operations | . Busand Memory
- . Transfer (017053401-
6.3 Decoder: 2 x 4 and 3 x 8 Decoder, Example on Design of Decoder, (017053391-Unit-2.2) Unit-2.2)
06 Function Implementation using Decoder 5)
6.4 Encoder: 4 x 2 and 8 x 3 Encoder (13%)
6.5 Code Converter: Binary to Gray, Gray to Binary Code, BCD to Seven
Segment code converter Binary Code (017053391-
6.6 Comparator: 1- Bit Comparator, 2- Bit Comparator, 4- Bit Comparator Unit-2.3), Logic Gates
6.7 Parity Generator: Implementation of 3-bit Even and Odd Parity Generator (017053391-Unit-2.2)
6.8 Paritz Checker: Imelementation of 4-bit Even and Odd Paritz Checker
Sequential Logic Circuits — |
7.1 Introduction to Sequential logic circuit
7.2 Latch: SR Latch, Difference between Latch and Flip-Flop Logic Gates
07 |73 Flip-Flops: SR, JK, T and D Flip-Flop (Block Diagram, Logic Diagram, (017053391-Unit-2.2) S
Truth Table and Excitation table) ' (13%)
7.4 Triggering of Flip-Flops: Positive and Negative Edge Triggered SR, JK, T .
and D Ig?ipflo% (BlocFl)< Dia%ram, Logic Diagragm, Truthql'ablegagnd Waveforms) FI'p'FIOSS '(t07172053391-
7.5 Race around condition and Master-Slave JK Flip-Flop nit-7.2)




| 7.6 Conversion of Flip-Flops |

Sequential Logic Circuits — |1
8.1 Register and Shift Registers: Classification of Shift Register, Logic
Diagram and Working principle of Serial In Serial Out, Serial In Parallel Out,
Parallel In Serial Out, Parallel In Parallel Out, Bidirectional and Universal
Shift Register

8.2 Counters: Logic Diagram, Working principle and Waveforms of . 4
08 Asynchronous Up, Asynchronous Down, Asynchronous Up/Down, Fllp'FIOSS (t071 72053391' (12%)
Synchronous Up, Synchronous Down, Synchronous Up/Down Counters and nit-7.2)
Modulo Counters: Example on Design of Asynchronous and Synchronous
Counter
8.3 Shift Register Counter: Logic Diagram, Working principle and
Waveforms of Ring and Johnson Counter

Programmable Logic Device

9.1 ROM: Classification of ROM (MROM, PROM, EPROM, EEPROM),
ROM as PL[_): Bas_ic Concept, Logic Diagram and Examples of Function (017053401-Unit-9.1)
Implementation using ROM Logic Gates (017053391

09 | 9-2PAL: Basic Concept, Logic Diagram and Examples of Function 9 Unit-2.2) 4
Implementation using PAL ' (10%0)
9.3 PLA: Basic Concept, Logic Diagram and Examples of Function
Implementation using PLA

9.4 FPGA: Block Diagram, Working and Advantage of FPGA PLA (0178533; 391-Unit-
Digital Logic Families

10.1 Classification of Logic Families

10.2 Characteristics of Logic Families: Fan-in, Fan-Out, Power-Dissipation,
Noise Margin and Propagation Delay

Main Memory

10 | 10.2 Comparison of Logic Families: TTL and CMOS Logic Gates (017053391- (53/0)
10.3 Two input NAND gate using TTL: Circuit Diagram and Working Unit-2.2)
Principle
10.4 NOT, NAND and NOR gate using CMOS Logic: Circuit Diagram and
Working Principle
Sr No. Practical Title Link to Theory Syllabus

1 Implementation of Basic logic gates and verify its truth-tables. Unit-2

2 Verify the NAND and NOR gates as universal logic gates. Unit-2

3 Design and verification of the truth tables of Half and Full adder circuits. Unit-5

4 Design and verification of the truth tables of Half and Full subtractor circuits. Unit-5

S Design and implementation of 4:1 Multiplexer using logic gates Unit-6

6 Design and implement 3:8 Decoder using logic gates Unit-6

7 Design and verify the truth tables of different flip-flops Unit-7

8 Design various 4-bit shift registers using flip flops Unit-8

9 Design of ripple up and down counters and modulo-N counter using flip-flops Unit-8

10 Design of synchronous up and down counter using flip-flops Unit-8

Major Components/ Equipment

Sr. No. Component/Equipment

Computer Systems

NI Multisim/ Logisim /CEDAR Logic Simulator




Proposed Theory + Practical Evaluation Scheme by Academicians

(% Weightage Category Wise and it’s Marks Distribution)

L: 4 T: 0 P: 2
Note : In Theory Group, Total 4 Test (T1+T2+T3+T4) will be conducted for each subject.
Each Test will be of 25 Marks.
Each Test Syllabus Weightage: Range should be 20% - 30%
LD (IITEel ) Gip el (IEely 617 S-llj-ggeel(l:t Categor % Weightage Marks Weightage
Practical) Practical) Credit J& gory 0 ghtag ghtag
Credit
Theory MCQ 28% 35
Theory 4 Theory Descriptive (Mainly Programming) 4% 5
Theory Formulas and Derivation 0% 0
Theory Numerical 48% 60
Expected Theory % 80% 5 Calculated Theory % 80% 100
Practical Individual Project 0% 0
Practical Group Project 10% 50
Practical 1 Internal Practical Evaluation (IPE) 10% 50
Practical Viva 0% 0
Practical Seminar 0% 0
Expected Practical % 20% Calculated Practical % 20% 100
Overall % 100% 100% 200

Course Outcome

1 To gain knowledge about basic concepts of digital system including number system, binary codes and boolean theorems.
2 Apply boolean mapping methods to simplify boolean functions and design basic combinational circuits.

3 Design and analyze various combinational logic circuits and basic sequential logic circuits and verify its functionalities.
4 Design and analyze various digital circuits using sequential logic, PLDs and compare basic logic families.

Suggested Reference Books

1 Digital logic and computer design, M Morris Mano, Pearson Education
2 Fundamentals of Digital Circuits, A. Anand kumar, Prentice Hall India
3 Digital Principles and Applications, Malvino and Leach, McGraw-Hill Education
4 Digital Logic Design, Holdsworth, Elsevier Science
5 Digital Fundamentals, Thomas L Floyd, Pearson Education
List of Open Source Software/Learning website
1 www.nptel.ac.in
2 https://de-iitr.vlabs.ac.in/Introduction.html
3 Software- NI Multisim Simulator
Practical Project/Hands on Project
Sr. No. Project List Linked with Unit
1 Design and Implementation of Decimal to binary converter. Unit 2
Equipment’s/Tools: Diodes, Push buttons & LEDs
5 Design and Implement of Parking light mechanism. Unit 2
Equipment’s/Tools: Logic Gate ICs, PCB & LEDs
3 Design and Implement Adder-Subtractor circuit using logic gates. Unit 5
Equipment’s/Tools: Logic Gate ICs, PCB & LEDs
4 Design and Implement multiplexers and demultiplexers. Unit 5
Equipment’s/Tools: ICs, PCB & LEDs
5 Design and Implement various Flip-flops using universal gates ICs. Unit 7
Equipment’s/Tools: Logic Gate ICs, PCB & LEDs
6 Design and Implement various counters and shift register circuits. Unit 8
Equipment’s/Tools: Counters, ICs, PCB & LEDs
7 Design and Implementation 7-segment counter. Unit 8
Equipment’s/Tools: Logic/Counter ICs, PCB & 7 Segment Display
8 Design and Implement Digital object counter. Unit 8
Equipment’s/Tools: Logic/Counter ICs, PCB & 7 Segment Display
9 Design and Implement Logic gates using TTL circuit. Unit 10
Equipment’s/Tools: Transistors, PCB & LEDs
10 Design and Implementation of Water level indicator circuit. Unit 10




| Equipment’s/Tools: Transistors, PCB & LEDs




LOK JAGRUTI UNIVERSITY (LJU)
INSTITUTE OF ENGINEERING & TECHNOLOGY

Department of Artificial Intelligence and Data Science (705)

Bachelor of Technology (B.E.) — Semester - 111

Course Code: 017053392 Teaching Scheme
] . ) Lecture | Tutorial | Practical i Total
Course Name: Full Stack Development with Javascript-1 (L) (T) P) Credit Hours
Category of Course: | Engineering Science Course (ESC)
Prerequisite Course: Computer Programming using C(017052191), Introduction to 3 0 6 30
9 " | Computer Networks(017053293)
Syllabus
Unit . . . . : Teaching
Topic Prerequisite Topic Successive Topic
No. P 9 P P Hours
Introduction to Web and Web design
1.1 Basics of WWW, HTTP Protocol: Features, Request and Web, HTTP and
Response, URL, Client Server architecture DNS(017053293-Unit-9.2) 1
01 | 1.2 Concepts of Effective Web Design:Website Planning, Web (5%)

02

03

04

05

design issues: Browser Compatibility, Bandwidth and Cache,
Display Resolution, Look and Feel of Website, Page Layout and

Introduction to HTML

Linking, Designing Effective Navigation

2.1 Basics of HTML:HTML Page Structure, Building Blocks of
HTML:<html>,<head>,<title>,<body>, Editors(Notepad,
Notepad++, Sublime Text, VS Code)

2.2 Data formatting tags:<b>, <i>, <u>, <em>, <strong>, <font>,
<br>, <hr>, <center>, <sup>, <sub>, <del>, <mark>, <small>,
<big>, <ins>, Heading:<h1> to <h6>, Paragraph:<p>, <pre>,
Links:<a>, href, target, name attributes, Images:<img>, src, alt
attributes, <meta>:name, content

2.3 Lists:<li>, <ul>, <ol>, <dlI>, <dt>, <dd>, type attribute,
Form:<form>, action & method attributes, <input>: type
attrbutes: text, radio, checkbox, submit, button, file,password,
reset, date, email <textarea>:rows & cols attributes, <label>,
<fieldset>,<legend>,<select>, <option>,<optgroup>,
Frame:<frameset>:rows, cols attributes, <frame>: src attribute,
Table:<table>, <tr>, <td>, <th>, <thead>, <tbody>, <tfoot>,
<caption>

DOM, Modeling a
document, traversing and
modifying
a DOM tree, DOM
collections (FSD-2-Unit-4.2)

2.4 HTML Block and Inline Elements:<div> and <span>

Advance HTML

DOM, Modeling a
document, traversing and
modifying
a DOM tree, DOM

collections sFSD-Z-Unit-4.2=

3.1 HTML Media: Audio:<audio>,<source>,
Video:<video>,<source>, YouTube:<iframe>

3.2 HTML Graphics: SVG: Circle, Rectangle, Rounded
Rectangle, Star, Logo, Canvas Basics

3.3 HTML5 Tags: Area, Map, Header, Footer, Aside, Article,
Meter

Introduction to CSS

4.1 Significance of CSS, Structure of CSS, Syntax and Types of
CSS: <style> tag, Inline, Internal, External

4.2 VVarious CSS Selectors: Id, Class, Pseudo class, Pseudo
element, Attribute, Universal, Descendant, Child

4.3 Background Rules: background-color, background-image,
background-repeat, background short hand, Color Property, Text
Manipulation: text-indent, text-decoration, text-transform, text-
align, Fonts: font-family, font-style, font-size, font-variant, font-
weight

4.4 Border: border-style, border-width, border-color, border
shorthand, Boxes: Margins, Padding, float property

Advance CSS

5.1 Style images: Rounded Images, Thumbnail, Responsive
Images, Transparent Images, Flip, Gradients: Linear, Radiant,
Conic, Transitions: Delay, Duration, Property, Animation: Name,
Duration, Delay, Iteration Count, Direction, Tool-tips: display
property, Visibility, width, background-color, color, text-align

Selectors, Events, JQuery
HTML(FSD-2-Unit-6.2)

5.2 Buttons: background-color, border, color, padding, text-align,
display, font-size, Multiple column: column-count, column-gap,
column-rule-style, Pagination: Simple, Active and Hoverable,
Border, Pagination Size, Variables Basics

Selectors, Events, JQuery
HTML(FSD-2-Unit-6.2)

(10%)

3
(10%)

4
(10%)

3
(10%)




06

07

08

09

10

5.3 2-D Transformation: translate, rotate, scaleX, scaleY, scale,
Media Queries: Syntax, Media Types

Introduction to Bootstrap

6.1 What is Bootstrap?, Why use Bootstrap?, Bootstrap setup,
Containers: Fixed, Fluid, Typography: Heading, Abbreviation,
Lists , Colors: text, background, Grid System, Tables: Striped,
Bordered, Hover, Contextual Classes: active, success, warning,
danger

6.2 Images: Rounded, Circle, Thumbnail, Alerts: Success, Info,
Warning, Danger, Button: Style, Size, Active, Disabled, Spinner,
Jumbotron

6.3 Progress Bars: Default, Labels, Stripped, Animated, Multiple,
Spinners: Simple, Growing, Button, Pagination: Basic, Active,
Disabled, Dropdown: Basic, Divider, Header, Dropup, Collapse:
Basic, Accordian

Bootstrap5

7.1 Navs: Nav Menu, Tabs, Navbar: Basic, Colored, Brand/Logo,
Dropdown, Forms and Buttons, Carousel: How to create, Add
Caption, Modal: How to create, Animation, Scrollspy, Flex:
Horizontal, Vertical, Justified

7.2 Forms: Stacked form, Textarea, Inline Forms, Plain Text, Color
Picker, Select Menus, Check, Radios, Toggle Switch, Form
Validation

7.3 Grid system: Classes, Stacked and Horizontal, Small, Medium
and Large Grid

Javascript

Grid System(017053392— Unit-
6.1)

8.1 Basics of Javascript: Client Side Scripting with JS, Overview,
Characteristics and Advantages, Internal and External Javascript

Node.js file system, URL
module(FSD-2-Unit-9.2)

8.2 Conditions: If, If...Else, Functions: Syntax, Calling function on
some event, Loops: for, while, do...while, Datatype and Variables:
Primitive Datatype: String, Boolean Number, Non-primitive
Datatype: Object, Array:1-D Array, Inbuilt functions: Math: abs(),
ceil(), floor(), sqgrt(), pow(), String: charAt(), charCodeAt(),
concat(), indexOf(), split(), substr(), substring(), toLowerCase(),
toUpperCase(), Date Manipulation

If, Else if, Nested if (017052191
— Unit-3.1), Entry & Exit
Controlled Loop(017052191 —
Unit-4.1), One Dimensional
Array(017052191 — Unit-5.1),
Unser Defined
Functions(017052191 — Unit-
7.2)

Node.js file system, URL
module(FSD-2-Unit-9.2)

8.3 Pop up Boxes: Alert, Confirm, Prompt

Advance Javascript

Node.js NPM, Callback
concepts, Events:Event loop,
Event emitter, Upload
files(FSD-2-Unit-9.3)

9.1 Document Object Model(DOM): document object, DOM
Methods: write(), getElementByld() getElementsByClassName(),
getElementsByTagName(), Traversing and Modifying DOM Tree:
innerHTML, attribute, setting style

Unser Defined
Functions(017052191 — Unit-
7.2)

Filters, Services, Tables,
HTTP (FSD-2-Unit-8.3)

9.2 Event Handling with Javascript, Form Processing: How to fetch
form elements?, Various Mouse and Key Events: onclick, onblur,
onchange, onfocus, onmouseover, onmouseout, onkeyup,
onkeydown, onkeypress, onsubmit event of form Event Object and
This

<form> & <input>(017053392—
Unit-2.2)

Filters, Services, Tables,
HTTP (FSD-2-Unit-8.3)

9.3 Javascript Validation, Regular Expression: Notations to Create
R.E., test() method to compare R.E. & string, R.E. For Specifying
Special Character, Length of Field, Numeric Value, Email ID

Ecmascript Version 6

Unser Defined
Functions(017052191 — Unit-
7.2)

FSD-2(Unit-3,4,9,10)

10.1 Var,Let and Const Keywords, Template Literals, New
Strings Methods: includes(), startsWith(), endsWith()

Unser Defined
Functions(017052191 — Unit-
7.2)

Filters, Services, Tables,
HTTP (FSD-2-Unit-8.3)

10.2 Array Destructuring, ES6 Objects: Initializers, Constructor,
Constructor Function, Object Destructuring

One Dimensional
array(017052191 — Unit-5.1)

Filters, Services, Tables,
HTTP (FSD-2-Unit-8.3)

10.3 Fat Arrow Functions: for/of loop, Maps, ES6 Default
Parameters: Default Parameter Values, Function Rest Parameter

2
(10%)

3
(10%)

)4
(10%)

(15%)

3
(10%)




Link to

r . .
g Practical Title Theory
No.
Syllabus
1 | Write HTML script to generate following design.
Position Name City
Sales I. Hawthorn A.UK Unit-2
Shield
Manager I1. Green Shield | B.Netherland
2 | Write HTML code to display following irregular table.
B C D E
A F G I Unit-2
. K H L M | N
0 ‘ P Q
3 | What is HTML form tag? Discuss the different form attributes and design a simple form to register student including name, roll no., Unit-2
semester, email, mobile number, gender, hobbies, and feedback, and also create two buttons submit and reset.
4 | Write an HTML code to embed a video in a web document. Unit-3
S | Draw a square using HTML5 SVG, fill that square with yellow color, and make 5px blue stroke width. Unit-3
6 | Draw astarin SVG HTML.
‘ ' Unit-3
SVG Star Drawing
7 | Write an External CSS with following rules.
1) To make all the headers with normal font and having size 150%. Unit-4
ii) To display the paragraphs in arial font with bold style.
Show the use of above css with html file by linking it.
8 | Write down HTML/CSS code to create table with 5 rows and 3 columns. Even no. of rows display in green color and odd no. of Unit-4
rows display in yellow color.
9 | Write a CSS rule for XHTML document that displays all the links in blue without underlying them, when the mouse hover the link Unit-4
change the link’s background color to yellow
10 | Demonstrate Moving Left animation using keyframe. Unit-5
11 | Demonstrate rotate(), scale(), scaleX() and scaleY () methods. Unit-5
12 | Design following using CSS pagination.
« 1 3 4 5 6 W Unit-5
13 | Design following using Bootstrap Jumbotron.
Jumbotron specifies a big box for getting extra attention to some
special content or information.
Unit-6
This is some text.
This is another text.
14 | Design following using Bootstrap typography. Unit-6




This content is within tag

This content is within tag

This content is within fag and is rendered as italics
Left aligned text.

Center aligned text.
Right aligned text.
This content is muted
This content carries a primary class
This content carries a success class
This content camries a info class
This content camies a warning class

This content carries a danger class

15

Demonstrate the examples of Bootstrap alerts.

Unit-6

16

Design following using Bootstrap flex.

Unit-7

17

Design following using Bootstrap5 form validation.
Form Validation

Try to submit the form.

Username:

‘ Enter username @ ‘

Pleass fill cut this field

Password:

‘ Enter password 0 ‘

Pleasz fill cut this field

(J I agree on blabla.

Check this checkbox to continue

Unit-7

18

Write a program using Java Script, which sorts elements of an array in descending order using bubble sort.

Unit-8

19

Write a JavaScript that uses function to calculate how many days are left in your birthday?

Unit-8

20

Write a JavaScript that handles following mouse events. Add necessary elements.
(i) JavaScript gives the key code for the key pressed.
(ii) If the key pressed is “a”,”e”,”i”,”0”,”u”, the script should announce that vowel is pressed.
(iii)When the key is released background should change to blue.

Unit-9

21

Design a login form using HTML & JavaScript with following validations on username and password fields.
1. Password length must be 6 to 12 characters

2. Username should not start with _, @ or number.

3. Both should not be blank.

Unit-9

22

Demonstrate the difference between var, let and const keywords using an ES6 program.

Unit-10

23

Demonstrate the usage of Fat Arrow function and Default parameter.

Unit-10

Major Components/ Equipment

Sr. No. Component/Equipment

Computer

Software: code::blocks, Editor, Bootstrap libraries




Proposed Theory + Practical Evaluation Scheme by Academicians

(% Weightage Category Wise and it’s Marks Distribution)

L: 3 T: 0 P: 6
Note : In Theory Group, Total 4 Test (T1+T2+T3+T4) will be conducted for each subject.
Each Test will be of 25 Marks.
Each Test Syllabus Weightage: Range should be 20% - 30%
Elralp (Vlealy o LD (el o S-llj-ggeel::t Categor % Weightage Marks Weightage
Practical) Practical) Credit J& gory 0 ghtag ghtag
Credit
Theory MCQ 20% 40
Theory Theory Descriptive (Mainly Queries or 30% 60
3 Programme)
Theory Formulas and Derivation 0% 0
Theory Numerical 0% 0
Expected Theory % 50% 6 Calculated Theory % 50% 100
Practical Individual Project 13% 25
Practical Group Project 13% 25
Practical 3 Internal Practical Evaluation (IPE) 35% 50
Practical Viva 0%
Practical Seminar 0%
Expected Practical % 50% Calculated Practical % 50% 100
Overall % 100% 100% 200
Course Outcome
1 Understand the concepts of web and learn HTML to create and manage user friendly web pages .
2 Explore the features of CSS to design and implement professional and responsive web pages for rich User Interface.
3 Learn Bootstrap framework for developing responsive and modern web designs.
4 Create interactive web pages to improve the user experience using client-side scripting with JavaScript and EcmaScript.

Suggested Reference Books

1 HTML 5 Black Book 2Ed, By Kogent Learning Solutions Inc.

Javascript For Impatient Programmers By Dr. Axel Rauschmayer

Full Stack Javascript By Azat Mardan, Apress Publilcation

Spurlock Jake, Bootstrap: Responsive Web Development. O'Reilly Media, Inc.

g (wiN

Charlton Ting And R Allen Wyke, Pure Javascript By Jason D. Gilliam, Techmedia

List of Open Source Software/Learning website

www.geeksforgeeks.org

www.tutorialspoint.com

WWW.programiz.com

Al WIN|F

www.codingninjas.com




Practical Project/Hands On Project

Sr. No. List of Practical Projects

Linked with Unit

Design following.

RADIANT HOLIDAYS was established in 2002 by Mrs. Dipti Pathak and Mr. Anuj Pathak It was his vision to provide the —Logmn
Indian traveller with SUPERIOR quality package tour facilities. He ensured that the services of Radiant Holidays would be | ~ay- yser?

Book Hotel il more cviing.and s memorsble Tl opily o e s werdover s o b e ot .
ot e e it /2 Teaibin i il o i g e o B e Mountains, . Deserts . Wildige, | E-mail:
Forest & Jungles...... Forts & Palaces..... Art, Fashion & Shopping. This 1s nichest India which is unforgettable.
Book resort
Password:
1 Holiday package - Unit 2,3
Manage food
Design following form:
2 Unit 2,3
3 Create a responsive web page using Bootstrap functionalities, so that it can be viewed uniform on any device. Unit 6,7
4 Do as directed:
Write a JavaScript that handles following mouse events. Add necessary elements.
(i) If the mouse is over the heading, that heading should turn yellow and if the mouse goes out of the .
heading it should turn black. Unit 8,9
(ii) If find time button is clicked show time and date information. If button named “red” is clicked,
background should change to red and If button named “green” is clicked, background should change to
green.
5 Write a ES6 script to define two arrays of 5 elements. Perform following operations on arrays.
1. Make arrow function to merge both arrays in 3" array. Unit-10

2. Find second maximum from both arrays.
3. Find summation of both individual arrays




LOK JAGRUTI UNIVERSITY (LJU)
INSTITUTE OF ENGINEERING & TECHNOLOGY

Department of Artificial Intelligence and Data Science(705)

Bachelor of Engineering (B.E.) — Semester — 111

Course Code: 017057391 Teaching Scheme
Course Name: Effective Technical Communication Lecture | Tutorial | Practical Credit Total
(L) (T) (P) Hours
Category of Course: Humanities and Social Sciences including Management Course
y ~ | (HSmC) 2 1 0 3 30
Prerequisite Course: | ---
Syllabus
Unit . . . . : Teaching
Topic Prerequisite Topic Successive Topic
No. P g P P Hours
Dynamics of Communication
1.1 Importance of communication in organizations
01 1.2 Communication process 3
1.3 Barriers to communication (10%)
1.4 Levels of communication
1.5 Flow of communication in organizations
Verbal and Non-verbal communication
2.1 Oral and written communication
Daily work-life conversations,
2 9 Kinesics Negotiation skll_ls, F_’ubllc spea}kmg, .
Group communication, Interview skills
(017107491- Unit- 5.1,5.2,6.1,6.2,6.3)
Daily work-life conversations,
L Negotiation skills, Public speaking, 3
02 -— . . . .
2.3 Paralinguistic features Group communication, Interview skills (10%)

(017107491- Unit- 5.1,5.2,6.1,6.2,6.3)

2.4 Proxemics

Daily work-life conversations,
Negotiation skills, Public speaking,
Group communication, Interview skills
(017107491- Unit- 5.1,5.2,6.1,6.2,6.3)

2.5 Chronemics

Public speaking

5017107491- Unit- 6.1!

Interpersonal and Intercultural communication

3.1 Nuances of interpersonal communication

3.2 Difficult/unpleasant conversations in
organizations

3.3 Assertive vs aggressive and submissive
communication

3.4 Persuasive communication at workplace

(6%0)

3.5 Intercultural communication
Listening skills

4.1 Listening and hearing

4.2 Types of listening

4.3 Traits of a good listener

Group communication (017107491-
Unit- 6.2), Interview skills
(017107491- Unit- 6.3)

4.4 Barriers to effective listening
Technical communication-I

5.1 Daily work-life conversations - Making requests, | Kinesics, Paralinguistics,
giving instructions, asking for suggestions, Proxemics (017107491-  Unit-
permissions, etc. 2.2,2.3,2.4)

Kinesics, Paralinguistics,
5.2 Negotiation skills Proxemics (017107491-  Unit-

2.2,2.3,2.4)

5.3 Creative and critical thinking
Technical communication-I11

6.1 Public speaking

Kinesics, Paralinguistics,
Proxemics (017107491- Unit-
2.2,2.3,2.4)

6.2 Group communication

Kinesics, Paralinguistics,
Proxemics (017107491- Unit-

2.2,2.3,2.4)
Kinesics, Paralinguistics,
6.3 Interview skills Proxemics (017107491-  Unit-

Presentation strategies

2.2,2.3,2.4!

7.1 Defining purpose, analyzing audience and locale |

(8%0)

(8%0)

(10%)

4
(12%)




08

09

10

7.2 Organizing content and preparing the outline

7.3 Delivery of speech

7.4 Effective use of visual aids

7.5 Non-verbal communication for effective

Business letters

Eresentation

4

8.1 Elements of Business letters

8.2 Formats

(12%)

8.3 Types of Business letters
Technical writing

9.1 Technical reports

4

9.2 Technical proposals

(12%)

9.3 Technical descriptions

9.4 Resume writing

Business etiquettes

9.5 Agenda and minutes of meeting

10.1 Telephonic etiquettes

10.2 Email-etiquettes

4

10.3 Etiquettes for foreign business trips and foreign
visitor

(12%)

10.4 Small talks and respecting privacy

10.5 Time- management

Proposed Theory + Practical Evaluation Scheme by Academicians
(% Weightage Category Wise and it’s Marks Distribution)
L : 2 T: 1 P: 0
Note : In Theory Group, Total 4 Test (T1+T2+T3+T4) will be conducted for each subject.
Each Test will be of 25 Marks.
Each Test Syllabus Weightage: Range should be 20% - 30%
Group (Theory or Group (Theory or To'gal . .
. X . Subject Category % Weightage Marks Weightage
Practical) Practical) Credit .
Credit
Theory MCQ 50% 50
Theory 3 Theory Descriptive 50% 50
Theory Formulas and Derivation 0 0
Theory Numerical 0 0
Expected Theory % 100% 3 Calculated Theory % 100% 100
Practical Individual Project 0% 0
Practical Group Project 0% 0
Practical 0 Internal Practical Evaluation (IPE) 0% 0
Practical Viva 0% 0
Practical Seminar 0% 0
Expected Practical % 0% Calculated Practical % 0% 0
Overall % 100% 100% 100
Course Outcome
1 Improve communication by understanding its process and basics, removing barriers, and enhancing non-verbal cues like body language and
paralinguistics.
2 Improve their listening skills. Develop the skills for effective presentation, group discussions, negotiation and interviews.
3 Develop their technical writing skills for reports, proposals, business letters, emails and technical descriptions.
4 Apply etiquettes required in the professional life.
Suggested Reference Books
1 Technical Communications by Meenaxi Raman and Sangeeta Sharma, Oxford University Press
2 Communication Skills, Sanjay Kumar and PushpLata, Oxford University Press.
3 Ramesh and Ramesh, The Ace of Soft Skills, Pearson

List of Open Source Software/Learning website
1 https://nptel.ac.in/noc/courses/noc20/SEM2/noc20-hs71/




https://www.coursera.org/specializations/effective-business-communication

https://www.coursera.org/specializations/improve-english

https://www.coursera.org/specializations/business-english




LOK JAGRUTI UNIVERSITY (LJU)
INSTITUTE OF ENGINEERING & TECHNOLOGY

Department of Artificial Intelligence and Data Science (705)

Bachelor of Engineering (B.E.) — Semester — 111

02

03

04

05

06

07

08

09

10

1.2 The Crown Rule (1858-1947
Salient features and characteristics of the Const

itution of India

2.1 Preamble of the Constitution

2.2 Making of the Constitution

2.3 Union and its Territory

2.4 Citizenship
Fundamental rights, Fundamental Duties and it

s legal status

3.1 Features of Fundamental Rights(Text, Ingrediant, Key
words, Significance, Amandebility)

3.2 Definition of State, Laws Inconsistent with
Fundamental Rights, Right to Equality, Right to Freedom

3.3 Right Against Exploitation, Right to Freedom of
Religion, Cultural and Educational Rights, Right to
Constitutional Remedies

3.4 Writs—Types and Scope, Armed Forces and
Fundamental Rights, Martial Law and Fundamental
Rights, Effecting Certain Fundamental Rights

3.5 List of Fundamental Duties
Right to Equality, Right to certain Freedom

4.1 Article 14

4.2 Article 19

4.3 Article 21

The Directive Principles of State Policy — Its importance and implementation

5.1 Features of the Directive Principles

5.2 Classification of the Directive Principles

5.3 Sanction Behind Directive Principles

5.4 Criticism of the Directive Principles
Utility of Directive Principles

5.5 Conflict Between Fundamental Rights and Directive
Principles, Implementation of Directive Principles

Powers and Procedure for Amendments in Indian Constitution, History of amendments in Indian

Constitutional

6.1 Procedure for Amendment

6.2 Types of Amendments

6.3 Criticism of the Amendment Procedure
Federal structure and distribution of legislative

7.1 Federal Features of the Constitution

7.2 Critical Evaluation of the Federal System

7.3 Unitary Features of the Constitution

Parliamentary Form of Government in India — The constitution powers and status of the President of India

8.1 Features of Parliamentary Government, Features of
Presidential Government

8.2 Merits of the Parliamentary System, Demerits of the
Parliamentary System

8.3 Reasons for Adopting Parliamentary System

Emergency Provisions : National Emergency, President Rule, Financial Emergency

9.1 National Emergency

9.2 President’s Rule

9.3 Financial Emergency

9.4 Criticism of the Emergency Provisions

Local Self Government — Constitutional Scheme in India

10.1 Panchayati Raj

10.2 Municipalities

Course Code: 017058391 Teaching Scheme
) I . Lecture | Tutorial | Practical . Total
Course Name: Constitution of India (L) ) P) Credit Hours
Category of Course: | Mandatory Course (MC)
— 2 0 20
Prerequisite Course: | ---
Syllabus
Unit : . . : . Teaching
Topli Prerequisite Topi Ive Topi
No. opic erequisite Topic Successive Topic Hours
Meaning of the constitution law and constitutionalism, History of Indian Constitution )
01 1.1 The Company Rule (1773-1858)

(10%)

(10%)

3
(15%)

2
(10%)

2
(10%0)

(5%)

2
(10%)

(10%)

(15%)

(5%0)




Proposed Theory + Practical Evaluation Scheme by Academicians

(% Weightage Category Wise and it’s Marks Distribution)

L: 2 T: 0 P: 0
Note : In Theory Group, Total 4 Test (T1+T2+T3+T4) will be conducted for each subject.
Each Test will be of 25 Marks.
Each Test Syllabus Weightage: Range should be 20% - 30%
Group (Theory or Group (Theory or Practical) Total Subject Cateqor % Marks
Practical) Credit Credit gory Weightage Weightage
Theory MCQ 100% 100
Theory 0 Theory Descriptive 0% 0
Theory Formulas and Derivation 0% 0
Theory Numerical 0% 0
Expected Theory % 100% Calculated Theory % 100% 100
0
Practical Individual Project 0% 0
Practical Group Project 0% 0
Practical 0 Internal Practical Evaluation 0% 0
(IPE)
Practical Viva 0% 0
Practical Seminar 0% 0
Expected Practical % 0% Calculated Practical % 0% 0
Overall % 100% 100% 100
Course Outcome
1 Enhance human values , create awareness about law enactment and importance of Consitution.
2 To Understand the Fundamental Rights and Fundamental Duties of the Indian Citizen to instill morality, social values, honesty, dignity of life and
their social Responsbilities.
3 Create Awareness of their Surroundings, Society, Social problems and their sutaible solutions while keeping rights and duties of the citizen
keeping in mind.
4 Understand distribution of powers and functions of Local Self Government.
5 Understand the National Emergency, Financial Emergency and their impact on Economy of the country.
Suggested Reference Books
1 Constitutional Law of India, Dr. J.N. Pandey, Central Law Agency 2.
2 Introduction to the Consitution of India, Durga Das Basu, LexisNexis.
3 Indian Polity, M.Laxmikant, McgrowHills.

List of Open Source Software/Learning website

1 http://nptel.ac.in




LOK JAGRUTI UNIVERSITY (LJU)
INSTITUTE OF ENGINEERING & TECHNOLOGY

Department of Artificial Intelligence and Data Science (705)

Bachelor of Technology (B.E.) — Semester — IV

Course Code: 017052491 Teaching Scheme
Course Name: Fundamentals of Computer Science using Python - 11 Lecture | Tutorial | Practical Credit Total
) (L) (T) (P) Hours
Category of Course: | Engineering Science Course (ESC)
Database Management System (017053291), Fundamentals of
Prerequisite Course: Computer Science using Python -1 (017052391), Full Stack 3 0 4 30
" | Development -1 (017053392), Introduction to Probability Theory and
Stochastic Processes (017051391)
Syllabus
Unit . . . . : Teaching
No. Topic Prerequisite Topic Successive Topic Hours

Python Pandas

1.1 Series, DataFrame, read csv(), tail(), head(), info(), shape()

1.2 Cleaning Data -dropna(), fillna(), loc(), drop(),

drop_duplicates() 25

01 | 1.3 Statistical Analysis -corr(), parallel_coordinates(), (9% )

scatter matrix(), describe()

1.4 Analyzing Qualitative v/s Quantitative Data -two-way cross

tabulation

1.5 Detecting and Removing Outliers

Data Visualization with Python

Simple Scatterplots with color,
2.1 Basic Visualizations -Area Plots, Box Plots, Scatter Plots size and alpha (017052391-
Unit-10) 25
02 | 2.2 Advanced Visualizations -Waffle Charts, Word Clouds, (9% )

09

Regression Plots, Heatmaps

2.3 Geospatial Data with Folium -Maps with Markers,
Choropleth Maps

2.4 Visualizing Graphs with NetworkX
Regular Expressions and Multi-threading

3.1 Metacharacters — [J\. A $* + 2 {}|

sound to games
Getting Started with Django Framework

9.1 Installing Django

9.2 Model View Controller (MVC) -Django Data Models, Django
Migrations, Django Views, Using Templates in Django, The

(017053392 -Units -2, 4)

03 | Special Sequences -\d, \D, \s, \S, \w, \W (75/0)
Python re -findall(), search(), split(), sub()
3.2 Multithreading -threading module, start(), join(), Thread()
Web Programming using Python
4.1 Introduction to Dynamic Content: Network Sockets and
04 Connections, Building a Simple Web Browser in Python, 6
Building a Simple HTTP Server in Python (15%0)
4.2 Parsing HTML and web scraping with Beautiful Soup
4.3 Application Programming Interface Demo with Python
Introduction to Machine Learning with Python
05 5.1 Basic EDA and Data Cleaning, What is Machine Learning? 2
5.2 Using Simple Linear Regression and Multiple Linear (017051391 -Unit -4) (10%)
Regression for prediction and measuring error rate
Introduction to GUI and Game Development using Python
6.1 Random module -seed(), randint(), random(), choice(), o5
06 | shuffle() (8%)
6.2 Introduction to SimpleGUICS2Pygame -Event-driven
programming, buttons, input fields
Working with Keyboard Input
7.1 SimpleGUICS2Pygame Canvas and Interactive Drawing, o5
07 | Timers (8%)
7.2 Keyboard Input, Motion, Collisions and Reflections, Velocity
Control
Working with Mouse Input, Sounds and Images
0g |81 SimpleGUICS2Pygame Mouse input 2.5
8.2 SimpleGUICS2Pygame Adding images to games, adding (9%)

4.5
(13%)




Django Template Language (DTL), Inheritance in Django
Templates, Reversing Django Views and URLs

017053291 -Unit 4
Django -Generic Views, Forms, Cookies and Sessions

10.1 Django Forms -Using Django Forms Capabilities, Data
Validation with Django Forms, Cross Site Request Forgery
(CSRF) Support in Django

10 10.2 !Django Cookigs and Ses_sion_s, Users a_nd Authentication - (123;/0)
Creating and Managing Users in Django, Login and Logout URLs
in Django, Using Django Login in Views
10.3 One to Many Data Model, Many to Many Data Model,
Owned Rows
Sr No. Practical Title Link to Theory Syllabus
1 Find the most frequent value in a NumPy array Unit-1
2 How to compare two NumPy arrays? Unit -1
3 Get row numbers of NumPy array having element larger than X Unit-1
4 Sort the values in a matrix. Unit-1
5 Calculate the sum of all columns in a 2D NumPy array Unit-1
6 How to get the floor, ceiling and truncated values of the elements of a numpy array? Unit-1
7 Calculate the average, variance and standard deviation in Python using NumPy Unit-1
8 Insert row at given position in Pandas Dataframe. Unit - 2
9 Sorting rows in pandas DataFrame Unit - 2
10 Select row with maximum and minimum value in Pandas dataframe Unit - 2
11 Create a Pandas Series from array, from Dictionary , from Lists. Unit - 2
12 How we can perform aggregation? Write a sample code showing use of aggregation. Unit - 2
13 List the ways we can sort data using Pandas. Illustrate sorting concept with the help of an example Unit - 2
14 Why do we need to filter the data? How we can filter data using pandas? Write a sample code to illustrate the Unit - 2
filtering concept.
15 How we can represent missing data using Pandas? Also write a sample for dealing with missing values. Unit - 2
16 Explain imputation in detail with example. Unit - 2
17 Draw Bar Plot using matplotlib. Unit - 3
18 Draw Histogram using matplotlib. Unit - 3
19 Draw Pie Chat using matplotlib. Unit - 3
20 Draw Scatter Plot using matplotlib. Unit - 3
21 Draw Box Plot using matplotlib. Unit - 3
22 How we can download iris dataset in the form of a Pandas DataFrame with the help of python seaborn Unit -4
library.
23 Expla>i/n LinearRegression Model with example in scikitlearn. Unit - 4
24 Explain SGDClassifier module with example in scikitlearn. Unit - 4
25 Explain SVM with example in scikitlearn. Unit - 4
26 Explain classification with naive bayes with example in scikitlearn. Unit - 4
27 Explain Decision Tree algorithm with example in scikitlearn. Unit - 4
28 The calorie counter app is a great way to keep track of all the calories you are burning every day. The user Unit - 8
can add all the food they are eating and the app will count the calories.
29 Build a login system using Django. Unit -9
30 Build an app which adds daily task and you can perform CRUD operation on task using Django. Unit-9
31 Show the example of arrays in Django. Unit - 8
32 Make a student registration form using Django. Unit-9
33 Maintain session and cookie using Django with login in above mentioned practical. Unit-9
34 Write a practical to show usage of Listview, Detail view & Delete View. Unit - 10
35 Write a practical to show usage of Django Templates. Unit - 10
36 Write a practical to show usage of Django Models. Unit - 10



https://www.geeksforgeeks.org/creating-a-pandas-series-from-dictionary/

Major Components/ Equipment

Sr. No. Component/Equipment
1 Computer
2 Anaconda (Jupyter Notebook)
VS Code
Proposed Theory + Practical Evaluation Scheme by Academicians
(% Weightage Category Wise and it’s Marks Distribution)
L: 2 T: 0 P: 6
Note : In Theory Group, Total 4 Test (T1+T2+T3+T4) will be conducted for each subject.
Each Test will be of 25 Marks.
Each Test Syllabus Weightage: Range should be 20% - 30%
Slrep (VEesy el EIELD (1 TEBRY 617 S-llj_gtglt Categor % Weightage Marks Weightage
Practical) Practical) Credit J& gory 0 ghtag ghtag
Credit
Theory MCQ 24% 60
Theory ) Theory Descriptive (Mainly Programming) 16% 40
Theory Formulas and Derivation 0%
Theory Numerical 0%

Expected Theory % 40% 5 Calculated Theory % 40% 100
Practical Individual Project 30% 50
Practical Group Project 18% 30
Practical 3 Internal Practical Evaluation (IPE) 12% 20
Practical Viva 0%

Practical Seminar 0%
Expected Practical % 60% Calculated Practical % 60% 100
Overall % 100% 100% 200
Course Outcome
1 Students will skillfully employ provided data for extraction, manipulation, and the creation of impactful data visualizations, facilitating their
ability to analyze, interpret, and convey insights from varied datasets in real-world scenarios.
2 Students will adeptly analyze basic machine learning techniques, alongside developing skills in web programming.
3 Students will gain comprehensive understanding of GUI and game development concepts, equipping them with the skills necessary to design and
create interactive graphical user interfaces and games.
4 Students will gain expertise in web frameworks, encompassing the construction of web applications, implementation of models, and

administration of user authentication, thus empowering them to develop robust and scalable web solutions with efficacy.

Suggested Reference Books

1 Pandas for Everyone by Daniel Y. Chen; Pearson Addison Wesley Data & Analytics Series

Python Data Visualization: An Easy Introduction to Data Visualization in Python with Matplotlip, Pandas, and Seaborn by Samuel Burns;

Python for Geospatial Data Analysis by Bonny P. McClain; O’Reilly Media, Inc.

Python for Everybody -Exploring Data in Python3 by Charles Severance; Shroff Publishers

Ol IWIN

Django4 for the Impatient by Greg Lim, Daniel Correa; Packt Publishing

List of Open Source Software/Learning website

1 Python for Everybody Specialization by University of Michigan, Coursera (https://www.coursera.org/specializations/python )

2 Data Visualization with Python by IBM, Coursera (https://www.coursera.org/learn/python-for-data-visualization )

3 Interactive Python Programming, Rice University, Coursera (https://www.coursera.org/learn/interactive-python-1,
https://www.coursera.org/learn/interactive-python-2 )

4 Machine Learning Specialization, DeepLearning.Al and Stanford University, Coursera (https://www.coursera.org/specializations/machine-
learning-introduction )

5 Django for Everybody, University of Michigan, Coursera (https://www.coursera.org/specializations/django )

6 Meta Back-End Developer Professional Certificate, Coursera

Practical Project/Hands on Project



https://www.coursera.org/specializations/python
https://www.coursera.org/learn/python-for-data-visualization
https://www.coursera.org/learn/interactive-python-1
https://www.coursera.org/learn/interactive-python-2
https://www.coursera.org/specializations/machine-learning-introduction
https://www.coursera.org/specializations/machine-learning-introduction
https://www.coursera.org/specializations/django

Sr.
No.

Project List

Linked with Unit

Create a GUI for the following program:

A mini-game containing the following functions:

v arandom function: to generate rock, paper, or scissors.
v" valid function: to check the validity of the move. All Units
v" result function: to declare the winner of the round.
v" scorekeeper: to keep track of the score.
The program requires the user to make the first move before it makes one the move. Once the move is validated the input is
evaluated, the input entered could be a string or an alphabet. After evaluating the input string a winner is decided by the
result function and the score of the round is updated by the scorekeeper function.
Create a GUI for the following two player game of tic-tac-toe:
Each player chooses their move and with O or X and marks their square one at each chance. The player who succeeds in All Units
making their marks all in one line whether diagonally, horizontally, or vertically wins. The challenge for the other player is
to block the game for their opponent and also to make their chain.
A survey was conducted to gauge an audience interest in different data science topics, namely: All Units
Big Data (Spark / Hadoop)
Data Analysis / Statistics
Data Journalism
Data Visualization
Deep Learning
Machine Learning
The participants had three options for each topic: Very Interested, Somewhat interested, and Not interested. 2,233
respondents completed the survey.
This is the CSV file of the survey results:
https://cocl.us/datascience_survey data
Create a bar chart to visualize this data.
To create this bar chart, you can follow the following steps:
1. Sort the dataframe in descending order of Very interested.
2. Convert the numbers into percentages of the total number of respondents. Recall that 2,233 respondents completed
the survey. Round percentages to 2 decimal places.
3. use a figure size of (20, 8),
4. bar width of 0.8,
5. use color #5cb85c¢ for the Very interested bars, color #5bc0de for the Somewhat interested bars, and color #d9534f
for the Not interested bars,
6. use font size 14 for the bar labels, percentages, and legend,
7. use font size 16 for the title, and,display the percentages above the bars and remove the left, top, and right borders.
For this practical, use the following dataset: All Units
https://www.un.org/en/development/desa/population/migration/data/empirical2/migrationflows.asp
Dataset: Immigration to Canada from 1980 to 2013 - International migration flows to and from selected countries - The 2015
revision from United Nation's website.
The dataset contains annual data on the flows of international migrants as recorded by the countries of destination. The data
presents both inflows and outflows according to the place of birth, citizenship or place of previous / next residence both for
foreigners and nationals. In this lab, we will focus on the Canadian Immigration data.
Create a box plot to visualize the distribution of the top 15 countries (based on total immigration) grouped by the decades
1980s, 1990s, and 2000s.
Create a Django application with the following features: All Units

1. A fully functioning blog: With the ability to create, update, and delete blog posts, and where users can leave
comments on posts.
2. A portfolio of your work: Build a gallery style page with clickable links to projects that you have completed.



https://cocl.us/datascience_survey_data
https://www.un.org/en/development/desa/population/migration/data/empirical2/migrationflows.asp

LOK JAGRUTI UNIVERSITY (LJU)
INSTITUTE OF ENGINEERING AND TECHNOLOGY

Department of Artificial Intelligence and Data Science (705)

Bachelor of Engineering (B.E.) — Semester — IV

Course Code:

017053491

Teaching Scheme

Course Name:

Discrete Mathematics

Lecture

L)

Tutorial | Practical

T P) Credit

Total
Hours

Category of Course:

Professional Core Course (PCC)

Prerequisite Course:

Mathematics - 11 (017051291), Data Structures (017053292)

3

1 0 4

40

Syllabus

Unit
No.

Topic

Prerequisite Topic

Successive Topic

Teaching
Hours

01

02

03

04

05

Set Theory

1.1 Basic Concepts of Set Theory: Sets, Methods of Describing a
Set: Roster Method and Set Selector/ Set Builder Method, Some
Special Sets, Subsets, Proper Subsets, Equality of Sets, Null Set,
Universal Set, Ordered Pair, Cartesian Product, Power Set,
Examples.

Basics of Automata
(017053492-Unit -1)

1.2 Venn Diagrams, Operations on Sets: Union of sets,
Intersection of sets, Disjoint Sets, Difference of sets, Symmetric
difference of sets, Complement of a set, Examples.

Basic Concepts of Set Theory
(017053491-Unit-01)

1.3 Some Basic Set Identities: ldempotent Laws, Commutative
Laws, Associative Laws, Distributive Laws, De Morgan’s Laws,
Absorption Laws, Double Complement, Examples.

1.4 Partitions of a Set, Cardinality of a finite set, Principle of
Inclusion and Exclusion, Examples.

Functions & Counting

2.1 Functions/ Mappings, Representation by diagram, Examples.

2.2 Domain & Co-domain, Image of a function, Range of a
function, Function as a set of ordered pairs, Identity Function,
Constant Function, Examples.

2.3 Types of Functions: One to one Function

(Injective Mapping), Many to One Function, Into Function,
Onto Function (Surjective Mapping), One One Onto Function
(Bijective Mapping), Inverse Function, Examples.

2.4 Composition (Product) of Functions, Examples.

Set Theory (017053491-Unit-
01)

2.5 Pigeonhole Principle, Extended Pigeonhole Principle,
Examples.

2.6 Permutation and Combination, Binomial Co-efficient,

Propositional Logic

Exameles. e e —

3.1 Logic, Statements (Propositions),
Values, Examples.

Open Statement, Truth

3.2 Logical Connectives: Conjunction, Disjunction, Negation,
Conditional ~ Connectives,  Biconditional, = Contrapositive
Implication, Exclusive Disjunction, Inverse, Examples.

3.3 Construction of Truth tables, Examples.

3.4 Tautology, Contradiction, Contingency, Examples.

3.5 Logical Equivalence, Examples, Logical Identities: De
Morgan’s Laws, Associative Laws, Commutative Laws,
Idempotent Laws, Double Negation, Distributive Laws,

Propositional and Predicate Logic

Absoretion Laws, ExamEIes.

4.1 Normal Forms, Disjunctive Normal Forms (DNF),
Conjunctive Normal Forms (CNF), Examples with and without
using truth table.

4.2 Arguments, Valid argument, Fallacy arguments, Examples.

4.3 Predicates, Universe of discourse.

4.4 Quantifiers: Universal Quantifier and Existential Quantifier,
Examples.

Recurrence Relations

Propositional Logic

(017053491-Unit-03)

5.1 Recursion, Recurrence Relation Introduction.

5.2 Linear Recurrence Relation with constant co-efficients,
Characteristic equation, Homogeneous Solution (distinct and
equal roots), Examples.

5.3 Non-Homogeneous Linear Recurrence Relation, Particular
Solution for given right hand sides, Total Solution, Examples.

Higher Order Ordinary
Differential Equations
(017051291-Unit-09)

(8%)

(9%)

(10%)

(8%)

(7%0)




06

07

08

09

10

Relations

6.1 Binary Relation, Domain, Relation Matrix,

Examples.

Range,

Set Theory (017053491-Unit-
01)

6.2 Graphical representation of a relation (Digraph), Examples.

6.3 Inverse relation, Complement of a relation, Composition of
relations, Relation in a set, ldentity relation, Universal relation in
a set, VVoid relation, Examples.

6.4 Types of relation: Reflexive relation, Symmetric relation,
Compatible relation, Antisymmetric relation, Transitive relation,
Examples.

6.5 Equivalence Relation, Examples.

6.6 Transitive Closure of a Relation, Transitive closure by

Partial Ordering

7.1 Partial Order relation, Examples.

7.2 Partial Ordered Set (POSET), Examples.

7.3 Representation of POSET, Construction of Hasse Diagram,
Examples.

7.4 Chains, Anti- Chains, Maximal and Minimal Elements,
Examples.

7.5 Upper Bound, Lower Bound, Least Upper Bound (LUB),
Greatest Lower Bound (GLB), Examples.

7.6 Lattice, Lattice Operators, Sub Lattice, Properties of
Lattices, Examples.

7.7 Types of Lattices: Bounded Lattice, Distributive Lattice,
Complemented Lattice, Examples.

7.8 Boolean Algebra, Examples.
Graph Theory

Relations (017053491-Unit-06)

8.1 Graphs, Multigraphs, Pseudographs, Simple graphs, Degree
of a vertex, Weighted graphs, Finite graphs, Infinite graphs,
Directed graphs, In degree and out degree of a vertex,
Underlying graph of a graph, Examples.

Fundamental Graph Algorithm
(017053591-Unit- 5.1)

8.2 Complete graph, Regular graph, Null graph, Directed
complete graph, Bipartite graph, Complete bipartite graph, Star
graph, Wheel graph, Subgraphs, Spanning subgraphs,
Complement of a subgraph, Null subgraph, Complement of a
graph, Path, Simple path, Elementary path, Simple circuit,
Elementary circuit, Planar graph, Examples.

8.3 Operations on graphs: Union of graphs, Intersection of
graphs, Ring sum of graphs, Removal of an edge, Removal of a
vertex, Examples.

Fundamental Graph Algorithm
(017053591-Unit- 5.2, 5.3)

8.4 Hand Shaking Lemma, Examples, Isomorphic Graphs,
Examples.

8.5 Eulerian path, Eulerian circuit, Eulerian graph, Hamiltonian
path, Hamiltonian circuit, Hamiltonian graph, Examples.

8.6 Dijkstra’s Algorithm, Floyd Warshall’s Algorithm,
Travelling Salesman Problem, Nearest Neighbour Method,
Examples.

Connectedness and Trees

9.1 Reachability, Reachable set, Geodesics, Distance, Connected
graphs, Disconnected graphs, Strongly Connected graphs,
Weakly connected graphs, Unilaterally Connected graphs,
Adjacency Matrix, Path Matrix, Examples.

9.2 Tree Introduction, Forest, Leaf, branch node, Properties of
trees.

9.3 Eccentricity of a vertex, level and height of a tree, radius
and diameter of a tree, Center of a tree, Examples.

9.4 m-ary tree, regular m-ary tree, Binary tree, regular binary
tree, Examples.

Tree (017053292-Unit-08)

9.5 Prefix Code, Optimal tree, Huffman Coding, Examples.

Greedy Algorithm (017053591-
Unit- 6.1, 6.2, 6.3)

9.6 Spanning tree, Minimum spanning tree, Prim’s Algorithm,

Algebraic Structures

10.1 Binary operation on a set, Composition table, Algebraic
Structures, Examples.

10.2 Properties of Binary Operations: Closure, Associative,
Commutative, Existence of Identity, Existence of Inverse,
Examples.

10.3 Groupoid, Semi Group, Monoid, Group, Abelian group,
Examples.

10.4 Addition and Multiplication modulos, Group Permutations,
Examples.

10.5 Subgroup, Examples.

4
(11%)

conventional method, Warshall’s Algorithm, ExamBIes.

(13%)

(12%)

4
(11%)

Kruskal’s Algorithm, Examgles.

4
(11%)




Proposed Theory + Practical Evaluation Scheme by Academicians
(% Weightage Category Wise and it’s Marks Distribution)

L: | 3 T 1 | P:

Note: In Theory Group, Total 4 Test (T1+T2+T3+T4) will be conducted for each subject.
Each Test will be of 25 Marks.

Each Test Syllabus Weightage: Range should be 20% - 30%

Group (Theory or Sl (UEel el S-Eg?{;l::t Categor % Weightage Marks Weightage
Practical) Practical) Credit Crejdit gory ghtag ghtag
Theory MCQ 20% 20
Theory 4 Theory Descriptive 0% 0
Theory Formulas and Derivation 0% 0
Theory Numerical 80% 80
Expected Theory % 100% 4 Calculated Theory % 100% 100
Practical Individual Project 0% 0
Practical Group Project 0% 0
Practical 0 Internal Practical Evaluation (IPE) 0% 0
Practical Viva 0% 0
Practical Seminar 0% 0
Expected Practical % 0% Calculated Practical % 0% 0
Overall % 100% 100% 100

Course Outcome

Upon completion of the course students will be able to

1 Understand the basic principles of sets, operations in sets and Principle of Inclusion and Exclusion. Types of functions, domain and range of a function,

tables and the properties of logic.

perform the composition of functions and apply counting Write an argument using logical notation and determine if the argument is or is not valid.
To simplify and evaluate basic logic statements including compound statements, implications, inverses, converses, and contra positives using truth

2 Introduction to Normal Forms. To express a logic sentence in terms of predicates, quantifiers, and logical connectives. Be familiar with recurrence

relations. Apply relations and to determine their properties.

3 Introduction to Partial Order Relation. Introduction to Graph theory, Types of Graphs, Operations on graphs, understand the shortest path algorithms.

4 Introduction to Reachability, Properties of Tree and algorithms on spanning Tree. Use the properties of algebraic structures.

Suggested Reference Books

1 J. P. Tremblay and R. Manohar, Discrete Mathematical Structures with Applications to Computer Science,
Tata McGraw-Hill,1997.

2 S. Lipschutz and M. L. Lipson, Schaum’s Outline of Theory and Problems of Discrete Mathematics, 2nd
Ed., Tata McGraw-Hill,1999.

3 K. H. Rosen, Discrete Mathematics and its applications, Tata McGraw-Hill, 6th Ed., 2007.

4 David Liben-Nowell, Discrete Mathematics for Computer Science, Wiley publication, July 2017.

5 Eric Gossett, Discrete Mathematics with Proof, 2nd Edition,Wiley publication, July 20009.

List of Open Source Software/Learning website

1 | https://nptel.ac.in



https://nptel.ac.in/courses/

LOK JAGRUTI UNIVERSITY (LJU)
INSTITUTE OF ENGINEERING & TECHNOLOGY

Department of Artificial Intelligence and Data Science (705)

Bachelor of Technology (B.E.) — Semester - IV

Course Code: 017053492 Teaching Scheme
] . ) Lecture | Tutorial | Practical . Total
Course Name: Full Stack Development with Javascript-2 (L) (T) P) Credit Hours
Category of Course: | Engineering Science Course (ESC) 3 0 6 30
Prerequisite Course: | Full Stack Development with Javascript-1(017052191)
Syllabus
Unit . . . . : Teaching
Topl Prerequisite Topi Ive Topl
No. opic erequisite Topic Successive Topic Hours
JSON(Javascript Object Notation)
01 1.1 JSON Introduction: JSON vs XML, JSON syntax 2
1.2 JSON Datatypes: Number, Boolean, string, JSON.parse(), (5%)

02

03

04

05

06

07

08

o
©

[N
o

JSON.stringi
Node JS-1

, Objects, Arrays, Date

DOM(017052191-Unit-9.1)

2.1 Introduction, Setup, REPL, Callbacks:Demonstrating callback
using simple JS functions like setInterval(), setTimeout(), NPM

Fat arrow functions(017052191-

Global Module:NodeMon, Unit-10.3)
2.2 Core modules :File system, OS Modules, Path Modules Fat arrow fBr;]cif[I_ircl)s:()’())1705219l-
2.3 HTTP Module, Render Response, Read HTML File Server, Fat arrow functions(017052191-
Routing, JSON Response Unit-10.3)

Node JS-2

3.1 URL, Querystring, How to create, export and use our own
modules

Fat arrow functions(017052191-
Unit-10.3)

3.2 NPMjs (Chalk, Validator), Module Wrapper Function, JSON
Processing, Events

Express JS-1

4.1 Introduction, Features, Environment Setup

4.2 Routing, JSON response passing, HTTP Methods- GET,
POST, Middleware,

4.3 How to Link HTML, CSS & JS file in Express JS, Cookies,
Session

Express JS-2

5.1 File Upload, RESTful APIs,

HTML Forms-(017052191-Unit-
2.3)

5.2 Mail send-nodemailer, Express JS templates-View Engine
(PUG)

React JS-1

Data formatting tags-
(017052191-Unit-2.2)

6.1 Introduction, Advantages, Setup, React Render Elements-
folder structure

6.2 Node Package Manager (NPM), Package.json, Virtual DOM

6.3 React JSX-Comments, Nested Element, Attributes, Styling in
JSX, Components, Class, Functional component, Arrow
component, Events, Props

Fat arrow functions(017052191-
Unit-10.3)

6.4 React Routing, Events, Lists, Keys, Map, Filter
React JS-2

7.1 Hooks (useState, useEffect, useReducer, useContext)

7.2 React CSS

Syntax and Type of
CSS(017052191-Unit-4.1)

7.3 Forms, API integration with AXI0S

Git

HTML Forms-(017052191-Unit-
2.3)

8.1 Introduction to Git, Version Control System

8.2 Git Repository, Adding to a Repository

8.3 Centralized vs Distributed Version Control System

8.4 Working with Git-Important Git Commands
MongoDB-1

9.1 Introduction to NoSQL Database, Features of MongoDB

9.2 Difference between RDBMS and NoSQL, MongoDB vs
MySQL, Installation

9.3 Cursor, Create & Drop Database
MongoDB-2

10.1 Create, Drop Collection, CRUD Operation:Create, Read,
Update, Delete, Find

10.2 Operators: Comparison, Logical, Arithmetic, Field Update

10.3 Projection, Limiting and Sorting Records

8
(15%)

(10%)

8
(10%)

(10%)

8
(15%)

8
(10%)

(5%0)

(10%)

8
(10%)




10.4 Indexing, Replication, RegEx

Sr No. Practical Title Link to Theory Syllabus
1 Write a JS to create a Person object using JSON. Store name and age inside object. Print details only of elder Unit-1
person.
2 Write a JS to store an array of objects having height and name. Display hames by sorting an array according to Unit-1
height.
3 Add two JSON objects having members like hours, minutes and seconds. After addition, if seconds goes
beyond 60, then minutes should be incremented and if minutes go beyond 60, then hour should be Unit-1
incremented.
4 Write a node.js script to read a file and print its contents. Unit-2
S Write a node.js script to write contents to the file in original manner. Delete file after finishing writing. Unit-2
6 Write a program to sort an integer array, where all elements are available in a file separated by white space. Unit-2
7 Write a program to demonstrate various methods of path module in Node.js. Unit-2
8 Write a node.js script to jump on a specific code by specifying path on address bar of browser. Unit-2,3
9 Write a node.js script to print 3 different JSON objects by specifying corresponding object name on address Unit-2,3
bar.
10 Write a node.js script to load a simple.html file on NodeJS server and print its contents. Unit-3
11 Perform addition of 2 numbers by specifying function definition and call in separate files and exporting them. Unit-3
12 Write a script to declare and array, complement it and calculate its summation. Print complement of each Unit-2
element in green color and print summation in red color.
13 Write a Node.js script to create two listeners for a common event. Call their respective callbacks. Print no. of Unit-3
events associated with an emitter. Remove one of the listeners and call remaining listeners again. Also print
no. of remaining listeners.
14 Perform routing by specifying one page name on address bar using express.js. Unit-4
15 Write an express.js script to define one JSON array of 3 objects having members name & age. Sort these Unit-4
objects according to age. Means according to age, names must be sorted. If user requests “sortedName” URL,
then all names should be printed according to ascending order of age.
16 Demonstrate create, read and delete operations on cookie. Unit-4
17 Demonstrate session handling by creating a hit counter of a website. Unit-4
18 Write a node.js script to display specific JSON object using RESTful API on express.js. Unit-5
19 Write a react.js file to pass an integer value to a component, which is defined as a property in app.js file. Fetch Unit-6
that value in component and print its table on console. Write all necessary files.
20 Write an event handling script to convert all typed letters of text-field to uppercase onChange. Print converted Unit-6,7
string to suitable HTML tag.
21 Demonstrate CRUD operations on MongoDB. Unit-9
22 Fetch all records of an object in sorted manner of record 1D. Unit-10
Major Components/ Equipment
Sr. No. Component/Equipment
1 Computer
2 Software: code::blocks, Editor, Various packages to run Node.js, express.js and React.js
Proposed Theory + Practical Evaluation Scheme by Academicians
(% Weightage Category Wise and it’s Marks Distribution)
L: 3 T: 0 6
Note: In Theory Group, Total 4 Test (T1+T2+T3+T4) will be conducted for each subject.
Each Test will be of 25 Marks.
Each Test Syllabus Weightage: Range should be 20% - 30%
el (U nEly o EEUP (UnE0l OF S-l:g?z::t Categor % Weightage Marks Weightage
Practical) Practical) Credit J& gory o Vveightag ghtag
Credit
Theory MCQ 20% 40
Theory i " Theory Descriptive (Mainly Programming) 30% 60
Theory Formulas and Derivation
Theory Numerical




Expected Theory % 50% Calculated Theory % 50% 100
Practical Individual Project 15% 30
Practical Group Project 10% 20
Practical 3 Internal Practical Evaluation (IPE) 25% 50
Practical Viva 0%

Practical Seminar 0%

Expected Practical % 50% Calculated Practical % 50% 100
Overall % 100% 100% 200
Course Outcome

1 Learn JSON a data interchange format to store and transmit data and learn Node JS framework to build dynamic server-side applications.

2 Learn Express JS a backend web application framework for building RESTful APIs with Node.js.

3 Understand the concepts of React JS, a JavaScript Library for building user interface.

4 Study the concept of database using Mongo DB and connect database with application.
Suggested Reference Books

1 The ultimate beginner’s guide to learn Node.js strp by step, John Bach & Alexander Aronowitz, 3" edition, mEm Inc

2 Pro express.js, Azat Mardan, Apress publication

3 Full stack react, The complete guide to react.js, Anthony Accomazzo et.al.

4 MongoDB, The definitive guide, Kristina Chodorow, Michael Dirolf, O’Reilly publication

List of Open Source Software/Learning website

www.geeksforgeeks.org

www.tutorialspoint.com

WWW.programiz.com

Al WIN|F

www.codingninjas.com

Practical Project/Hands On Project

Sr. No. List of Practical Projects Linked with Unit
1 Write a program to create a ToDo list to add and remove tasks. 6,7
2 Write a script to create a digital clock running continuously. 6,7

Write a script to meet following requirements:
(1) Create index.html page and open it on localhost.
(2) After clicking on submit button, it should jump on saveSession page. Store username in session.
(3) After saving session, redirect to fetchSession page and read session value. Put a logout link button here.
(4) Jump on deleteSession page by clicking Logout link.
3 (5) Destroy the session on this page and redirect to index.html page. 4,5
4 Create a file upload script having size and extension validations using express.js. 4,5
Write a Node.js script to write the text “This is data” to new.txt file. After that append the text “That is data” to
same new.txt file. After that read the file and print file contents on console. After finishing read operation, print
5 the line “Thanks for using my program” on console. All read/write operations are asynchronous. 2,3



http://www.geeksforgeeks.org/
http://www.tutorialspoint.com/

LOK JAGRUTI UNIVERSITY (LJU)
INSTITUTE OF ENGINEERING & TECHNOLOGY

Department of Artificial Intelligence and Data Science (705)

Bachelor of Technology (B.E.) — Semester - IV

Course Code: 017053493
Course Name: Computer Organization & _ Teachlng Scheme _
Architecture Lecture (L) | Tutorial (T) | Practical (P) Credit | Total Hours
Category of Course: Professional Core Course (PCC)
Prerequisite Course: Digital Electronics (017053391) 4 1 0 5 50
Syllabus
Unit : . . . : Teaching
Topli Prerequisite Topi Post requisite Topl
No. opic erequisite Topic ost requisite Topic Hours
Data Representation 2
01 | 1.1 Fixed Point Representation | e e (02%)

Register Transfer and Micro-operations

2.1 Register Transfer Language

2.2 Bus and Memory Transfers

Multiplexers, Decoders (017053391-

Unit-6.1,6.2)

Microprocessor-8086
(017053501- Unit-2.1,2.2,2.3)

2.3 Arithmetic, Logic and Shift Micro-operations

2.4 Arithmetic Logical Shift Unit

Basic Computer Organization

(017053391- Unit-2.1, 2.2), Adders

5017053391-Unit-5.2, 5.3, 5.4!

Binary Arithmetic and logical operations |  --—---

3.1 Instruction Codes, Computer Registers

3.2 Computer Instructions

3.3 Instruction Cycle

3.4 Timing and Control

Basic Computer Design

Computer Registers (017053493 - Unit-
3.1), Computer Instructions (017053493- | -

$

4.1 Memory and Register-Reference Instructions

4.2 Input-Output Instructions

4.3 Interrupt Cycle

Programming the Basic Computer

Microprocessor8086
(017053501-Unit-5.2)

5.1 Machine Language, Assembly Language

Microprocessor-8086
(017053501-Unit-3.1)

5.2 Assembler, First Pass, Second Pass

5.3 Program Loops

Assembly Language (017053493 - Unit-

5.1)

5.4 Subroutines

Assembly Language (017053493 - Unit-
5.1), Program Loops (017053493 - Unit-

5.3)

5.5 General Register Organization, Stack Organization
Central Processing Unit

Computer Instructions (017053493 - Unit-

7.3 Instruction Pipeline

Computer Arithmetic

Pipelining (017053493 - Unit-7.1)

6.1 Instruction Formats, Addressing Modes | ~ T TR O T T T e 8
00 C ter Instructi e 017053493 - Unit (12%)

6.2 Data Transfer and Manipulations, Program Control omputer fstruc '%nz)( Sy

6.3 RISC Computer, CISC Computer | e | e

Pipeline Processing

7.1 Parallel Processing, Flynn’s classification, Pipelining |  =eee | emeee 5
07 | 7.2 Arithmetic Pipeline | e (10%)

7.4 RISC Pieeline _____

- - ; 2
08 gi lrgtri%inl\llsgbers. Sign-Magnitude, 1’s complement, Binary Arithmetic and logical operations |  ----- (05%0)
8.2 Addition and Subtraction (017053391-Unit-2.1,22)
Memory Organization
9.1 Multiplication Algorithms (Booth Multiplication oo |
09 Algorithm), Division Algorithms ROM (017053391 Unit-9.1) (14%/0)

9.2 Memory Hierarchy, Main Memory, Auxiliary Memory

9.2 Associative Memory

9.3 Cache Memor
Input-Output Organization

10.1 Input-Output Interface, Asynchronous Data Transfer

10.2 Memory Mapped I/0O, I/0 mapped 1/0, Modes of
Transfer, Priority Interrupt

5
(10%)

(12%)

4
(08%)

8
(18%)

4
(09%)




10.3 Direct Memory Access (DMA) | e

Microprocessor-8086
(017053501-Unit-8.1)

Proposed Theory + Practical Evaluation Scheme by Academicians

(% Weightage Category Wise and it’s Marks Distribution)

L: 4 T: 1 P: 0
Note: In Theory Group, Total 4 Test (T1+T2+T3+T4) will be conducted for each subject.
Each Test will be of 25 Marks.
Each Test Syllabus Weightage: Range should be 20% - 30%
Elralp (Vlealy o) Sl (Uicely ol S-llj-ggeel(l:t Categor % Weightage Marks Weightage
Practical) Practical) Credit J& gory 0 ghtag ghtag
Credit
Theory MCQ 45% 45
Theory . Theory Descriptive 15% 15
Theory Formulas and Derivation 0% 0
Theory Numerical 40% 40
Expected Theory % 100% . Calculated Theory % 100% 100
Practical Individual Project 0% 0
Practical Group Project 0% 0
Practical 0 Internal Practical Evaluation (IPE) 0% 0
Practical Viva 0% 0
Practical Seminar 0% 0
Expected Practical % 0% Calculated Practical % 00% 00
Overall % 100% 100% 100
Course Outcome
1 Understand the basic structure and gain knowledge about various functional units of digital computer.
2 Understand the instruction cycle, assembler unit and apply the set of instructions for creating assembly language programs.
3 Analyze instruction operations and evaluate the processor performance using parallel processing.
4 Analyze the organization of memory and understand the basics of 1/0.
Suggested Reference Books
1 M. Morris Mano, Computer System Architecture, Pearson
2 M. Morris Mano, Digital Logic and Computer Design, PHI
3 Andrew S. Tanenbaum and Todd Austin, Structured Computer Organization, Sixth Edition, PHI
4 M. Murdocca & V. Heuring, Computer Architecture & Organization, WILEY
5 John Hayes, Computer Architecture and Organization, McGrawHill

List of Open Source Software/Learning website

1 https://onlinecourses.nptel.ac.in/noc21_cs61/preview

2 web.stanford.edu/class/ee282/




LOK JAGRUTI

UNIVERSITY (LJU)

INSTITUTE OF ENGINEERING & TECHNOLOGY

Department of Artificial Intelligence and Data Science(705)

Bachelor of Technology (B.E.) — Semester - IV

Course Code: 017053494 Teaching Scheme
) : Lecture | Tutorial | Practical . Total
Course Name: Theory of Computation (L) (T P) Credit Hours
Category of Course: | Professional Core Course (PCC) 3 ) 0 50
Prerequisite Course: | Data Structure (017053292), Discrete Mathematics (017053491)
Syllabus
Unit . . . . : Teaching
Topic Prerequisite Topic Successive Topic
No. b 9 P b Hours
Introduction 3
01 | 1.1 Introduction to Alphabet, string, Language Set Theory (2%)
1.2 Basics of Automata (017053491- Unit 1.1,1.3)
s
Regular Expressions and Languages 4
02 | 2.1 Understanding Regular Expression, Regular Languages Introduction Lexical Analyzer (9%)

03

04

05

06

07

08

09

10

(017053494 - Unit-1)

(017053592-Unit-2.3,2.4)

Finite Automata 1

2.2 Closure Eroeerties of Regular Languages

3.1 Deterministic Finite Automata (DFA)

Regular Expressions and

3.2 Non - Deterministic Finite Automata (NFA)

Languages

3.3 Finite Automata with Epsilon Transition (NFA - )

(017053494 - Unit-2.1)

3.4 Application of Finite Automata
Finite Automata 2

4.1 RE to FA conversion

4.2 FA to RE Conversion

4.3 Minimization of Finite Automata
Deterministic Finite Automata & Non - Deterministic Finite Au

tomata

Lexical Analyzer
(017053592-Unit-2.3,2.4)

5.1 Conversion from Finite Automata with Epsilon Transition
(NFA - ") to Non - Deterministic Finite Automata (NFA)

5.2 Conversion from Non - Deterministic Finite Automata (NFA)
to Deterministic Finite Automata (DFA)

Finite Automata 1
(017053494 - Unit-3)

5.3 Conversion from Finite Automata with Epsilon Transition
(NFA - ") to Deterministic Finite Automata (DFA)

Operations on Finite Automata

6.1 Union, Intersection, Difference of a FA

Finite Automata 1
(017053494 - Unit-3.1)

6.2 Pumping lemma

6.3 Kleen’s Theorem
Context Free Grammar and Languages

7.1 Context Free Grammar and Context Free
Languages with example, RE to CFG, CFG to RE

Finite Automata 1
(017053494 - Unit-3)

7.2 Derivation Tree and Ambiguity

Syntax Analysis
(017053592-Unit-3)

7.3 Regular Grammar-CNF, Pumping Lemma
Push down Automata

8.1 Introduction to PDA, DPDA and NPDA

Finite Automata 1

8.2 Design a PDA, CFG to PDA, PDA to CFG

(017053494 - Unit-3)

8.3 Pumping Lemma
Turing Machine

9.1 Definition of TM

Finite Automata 1

9.2 Designing of TM, TM Variants
Recursively Enumerable Languages

(017053494 - Unit-3)

10.1 Definition of Recursively Enumerable Languages and
Recursive Languages

Turing Machine(017053494 -
Unit-9), Stack-1 (017053292 -

10.2 Examples of REL

Unit-2.2)

10.3 Closure Properties

(5%)

5
(11%)

6
(12%)

5
(11%0)

7
(17%)

6
(13%)

6
(13%)

(7%)




Proposed Theory + Practical Evaluation Scheme by Academicians

(% Weightage Category Wise and it’s Marks Distribution)

L: 3 T: 2 P: 0
Note : In Theory Group, Total 4 Test (T1+T2+T3+T4) will be conducted for each subject.
Each Test will be of 25 Marks.
Each Test Syllabus Weightage: Range should be 20% - 30%
Group (Theory or Group (Theory or Practical) Total Subject Catedor % Marks
Practical) Credit Credit gory Weightage Weightage
Theory MCQ 30% 30
Theory 5 Theory Descriptive 0% 0
Theory Formulas and Derivation 0% 0
Theory Numerical 70% 70
Expected Theory % 100% Calculated Theory % 100% 100
5
Practical Individual Project 0% 0
Practical Group Project 0% 0
Practical 0 Internal Practical Evaluation 0% 0
(IPE)
Practical Viva 0% 0
Practical Seminar 0% 0
Expected Practical % 0% Calculated Practical % 0% 0
Overall % 100% 100% 100
Course Outcome
1 Identify different formal languages into expressions for regular languages and concept of finite automata.
2 Design and build Finite Automata and translate between different models of computation.
3 Construct context free grammar for context free languages and design of Push down Automata.
4 Build turing manchine and analyze concepts for recursively enumerable languages.
Suggested Reference Books
1 Introduction to Languages and Theory of Computation, John C. Martin, TMH
2 Introduction to the Theory of Computation, Michael Sipser, 3rd edition, Cengage Learning
3 Introduction to computer theory, Deniel I. Cohen, John Wiley & Sons In
4 An introduction to automata theory and formal languages, Adesh K. Pandey, S. K. Kataria & Sons

List of Open Source Software/Learning website

1 https://nptel.ac.in/courses/106/103/106103070/

2 https://nptel.ac.in/courses/106/104/106104148/

3 https://nptel.ac.in/courses/111/103/111103016/
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